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FIRST AGAIN/ 



NEW CABLE 
DEVELOPMENT 
AROUSES INDUSTRY 



BROOKLYN, N, Y„ Feb. 1.— The atten- 
tion oi leading set designers and manufac- 
turers throughout this and other countries is 
focussed upon the latest creation of the 
SPKKI) laboratories here. 

Many important manufacturers are rushing 
special chassis designs to accommodate this 

new tube, 

A p 1 1 v named 
the "TklPLK- 
TWINY* t h i ! 
remarkable de 
vice delivers 
double the power 
of the conven- 
tional pentode 
and triple the 
power of the 
type 245, with- 
out any increase 
in plate volt- 
ages. It has five 
to ten times the 
output of tubes 
now used in DC 
receivers. 

The "Triple- 
Twin" achieves 
greater sen- 
sitivity, allow- 
ing the elimina- 
tion of pre-out- 
put stages. It 
is developed to 
replace not only 
the audio fre- 
q u e n c y am- 
plifiers, but also 
the detector 
tube, thereby 
permitting great 
e c o n o in y in 
chassis construction. 

The SPKKI) 'TRIPLK-TWIN" is a 
boon to television, having a flat frequency 
response from thirty cycles to fifty thousand 
c voles. 

"TRIPLK-TWIN** tvpe 295 (AC) lists 
at $3.50. 




TRIPLE -TWIN 



TRIPLE -TWIN 

was developed exclusively 
in the laboratories of 

CABLE RADIO TUBE CORP. 
230-242 NORTH 9th STREET 
BROOKLYN, N. Y. 



RADIO TUBES 



General 


General 


An tonn ibile 


AC Series 


DC Series 


Scrio 


224 


201 \ 


23n 


235 


199 


237 


551 


WDIl 


238 


220 


WD12 


239 


227 


120 


245 


140 


Low W attage 


247 


I12A 


Series 


171 AC 


171 A 


230 




200 A 


231 


Spar ton Set 


222 


232 


Scries 




233 


S83 


Special Amplifier 




Serifs 


Rectifiers 


S82B 


201A 


280 


S85 


250 


281 


S84 






Triple-T win 


Series :— Types 291, 


293, 295. 




High quality receiving tubes of exceptional life and oper- 
ating characteristics. Used as initial equipment by nianv 
set manufacturers. Sold by leading retail institutions 
throughout the country, 

* FOTO-LECTRIC TUBES 

Type A, tubular 16 mm. bulb, no base. Use with He- 
Forest l'houtjfihn. Hiophone, Kiuoplay. etc. 

Type B, tubular T8 bulb, no base. Tvpe B4. with small 
4-prong base. Use with Weber. Platter, Duu-fone. Hrel, 
Kastern Klectric, Kiuetnphotie, Holmes. Ruby, etc. 

Type C\ tubular T8 bulb, no base. Types CI, C2 with 
small 4-prong base. Use with UeVry, RCA Photoplmne, 
Powers, etc. 

Type D, tubular T12 bull), with standard large 4-prong 
base. Type 1)2 applies to Pacent, Powers Cinephoue. 
Royal Amplitone, Universal, Hell, National, (iries, etc. 

Type K, globular G\S]/ 2 bulb with special base. Applies 
to all types of Western Klectric equipment. 

Standard gas-filled types, red sensitive, caesium on 
caesium-oxide, silver-oxide base. Guaranteed against 
defects. 

* TELEVISION TUBES 

One inch plate. Wall Kleetrodc type offers improved 
efficiency and greatly increased high' frequency response. 
May be operated directly in plate circuit of "type 171 A 
tube, and with plate current limitations in circuit of tvpe* 
245 or 247. 

Crater type is made in standard diameters of .0135", 
.020", .030" and .040". Other sizes are available on special 
order. For use in optical systems such as lens discs, 
mirror wheels, etc. 

WRITE FOR CURRENT BULLETINS 
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(This excellent 
set analyzer 
and trouble 
shooter included 
with our course 
of training^ 



Important and far-reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 



MANY skilled Radio Service Men are needed now to service 
all-electric sets. By becoming a certified R. T, A. Service 
Man, yon can make big money, full time or spare time, and 
fit yourself for the big-pay opportunities that Radio offers. 
We will quickly give you the training you need to qualify as a 
Radio Service Man . . . certify you . . . furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis and repairs. 
Serving as a "radio doctor'* with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . . . those are a few of the other 
ways in which our members are cashing in on Radio. 
As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay. or start you in business. The easiest, 
quickest, best-paying way for you to get into Radio is by joining 
tlie Radio Training Association. 



This amazing Radio Set Analyzer plus the 
insi ructions Riven you l»y the \ssociation will 
transform yon into an expert quickly. With 
it. you can locate troubles in all tyjies of sets, 
test circuits, measure resistance and condenser 
capacities, detect defective tul*s. Knowing 
how to make repairs is easy; knowing what 
the irouhle is requires expert knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will l>e ahle to give expert serv- 
ice and make big money. Possessing this 
set analyzer and knowing how to use it will 
l»e hut one of -he l>enefits ihat will he yours 
as a member of he R. T. A. 



Write for No -Cost Membership Plan 



We have worked out a plan whereby a membership enrollment need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out how easily 
both of these can be earned. 

Now is the time to prepare to be a Radio Service Man. Greater 
opportunities are opening up right along. Tor the sake of extra 
money in vour snare lime, bigger pay. a business of your own. a 
position with a future, get in touch with the Radio Training Associa- 
tion of America now. 

Send for this No-Cost Membership plan and Free Radio Handbook 
that will open your eyes as to what Radio has in store for the ambi- 
tious man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-4 4513 Ravenswood Ave. Chicago, III. 



Fill Out and Mail Today! 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-4, 4513 Ravenswood Ave., Chicago, 111. 

Gentlemen : Send me details of your No-Cost 
Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 



Name 
Address 

City. . . 



State. 
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low-priced all-electric midget radio set. 

CRATER LAMP OPERATION. Numerous circuit arrange- 
ments for utilizing to best advantage the intense light which 
may be obtained from television neon lamps of the "crater" 
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APPLICATIONS OF PUBLIC ADDRESS AMPLIFIERS. 
Many methods by which the progressive Service Man may 
capitalize bis knowledge of audio amplifiers and reproducers. 

Bl'lLDlNG THE MODEL H-2 TETRODYNE RECEIVER. 
Complete details for the construction of a modern superhet- 
erodyne radio set of extremely high sensitivity and tone 
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OPPORTUNITIES 




are many 

for the Radio 
Trained Nan 

Don't spend your life slaving away in some dull, hopeless job! Don't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio— the fastest -growing, biggest money-making 
game on earth. 

Jobs Leading to Salaries of $50 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester— as Radio Salesman 
and in Service and Installation Work -as Operator or Manager of a Broad- 
casting Station— as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a 
real future in Radio! 

Ten Weeks of Shop Training! 

We don't teach by book study. We train you on a great outlay of Radio, Tele- 
vision and Sound equipment — on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you— 
RIGHT HERE IN THE COYNE SHOPS— the actual practice and experience 
you'llneedforyourstart in thisgreat field. And because wecutoutall uselessthe- 
ory and only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 





And Television is already here! Soon there'll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz- 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 




Many Earn While Learning 

You get Free Employment Service for Life. And 

don't let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old ! Coyne Train- 
ing is tested— proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book ! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

SOO S. Paulina St., Dept. 42-8H Chicago, 111. 



est Television equipment. Talking Picture and 
Public Address systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk- 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don't 
waste time on useless theory. We give you the prac- 
tical training you'll need— in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

SOO S. Paulina St., Dept. 42-8H Chicago, Ill- 
Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 



Name 

Address 

City State. 
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SEND NO MONEY- 

Clip and mail to us the coupon below. We will send you either one 
or both books through the Express Company for your inspection. 
You have the privilege of keeping or returning them 




T I 
H 1 2 



NOT ONE Of THE DIAGRAMS PUBLISHED IN VOLUME 
NUMBER I Of THE OfflGAL flAOfO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER II. 
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Volume I, 1931 £<f»nVM 



1/ you want a complete set of 
al Radio Diagrams, you must 
have both volumes in your file 



Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 




Briefly outlined In-low arc the "high spots" that are to be 
found in the 1931 Manual— the first complete radio service 
manual ever to he puhlishcd. Over twenty-seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured since 1927, and 
many earlier ones of which there is any record elsewhere. 
650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here are but a few of the subjects covered in the special 
course of instruction). 

Amplifiers 
Antennae 

Automotive Radio 
Condensers 
Detectors 
Kliminators 
Meters 



Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new material in this Manual, that a Service Man 
or dealer would he lost without it when called to service a set In? 
formation about new, models which have heen on the market only 
ew weeks are contained i„ this IkjoIc. The 1932 Manual makes t 
service kit complete. *a«nu»w manes i 



the 



Complete 
older de- 
id for 



Power- Supply Systems 

Radio Phonograph 

Equipment 
Resistors 
Short -Wave Sets 
Speakers 
Tubes 



The 1932 Manual contains a Full Radio Service Guide and a Con 
I .rectory of all 1W1.19.« R.«lio Diagrams, also mode?, of 
yours today? 0 "* business should have a copy. Sen. 

Partial Contents of Volume II 

A stcp-by-step analysis in servicing a receiver which embodies in its 
design every possible combination of modern radio practice- it is f nil v 

«*■-■ 

n£* n {^ l ~L&^P tmm \ oi '* X ! ypcs . of vacm,m tl,,jes - whether 
- n ft t . An ^xchisive resume" of the uses of the Pentode 
and \ ariable-iMu Tubes and their characterises. 

Complete discussion of the superheterodyne and its inherent peculiari- 
ties. Also a special chapter mi tools used mi superheterodyne circuits. 
Schematic diagrams and circuits complete with color Codings 
Important chapters on commercial aircraft radio equipment' new data 
on commercial short-wave receivers and converters. 
Servicing and installation of public address systems and talkimr ma- 
chine equipment. ** 
Standardized color-codings for resistors. 

Operation of old and new testing equipment: tube vol I meters output 
meters, oscillators ami aligning tools. ' 
A full section on Midget radius— their design, circuits, and types ]|ow 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never been published. 

niank pages for recording notes, diagrams and sketches; these pages 
are transferable to any part of the l>ook. 
Coupon page for free questions ami answers. 



$4.50 Complete w ith Supplements MmhOoji^riTOliA Y! $5.00 Complete with Supplements 



650 PAGES 

(Complete with Supplements) 
Over 1,500 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 



\ GERNSBACK PUBLICATIONS, Inc. lll'-t ! 

| 96-98 Park Place, New York, N. Y. I 

I Mesne >ernl me for FHKK inspection th« hunk* | 

■ I lia\i« cheeked below. I unde rotund th.il t | 
I may examine thorn carefully, and should I ik- | 

I rid© to kte;» them. I will i«y the full eo%t. | 

Mils the few rent* Tor ranyuiK churls. This I 
I offer Is Ktml only In the r.S.A. 

I ( ) Volume I. tliHJ Manual, with Supple- 1 
I nients. $4.."»0 

■ ( ) Volume II. 19.12 Manual. »iih Simple- J 

inents to he mailed Free every 60 days. I 

J $n oo 5 

I ( > HOTff HOOKS KOU $9.00 I 

I NAM K I 

I Al>l»HKSS J 

J CITV STATU J 



OVER 1,000 PAGES 

(Including Supplements) 
Over 2,000 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 
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7-EF.SF.N 
Germany 



NLY 

, /v Receiver that daiej topyumtUe 
h|tt f > dotty 'round the world 
2£: Performance 



J.O.A.K. 
Japan 



From all over the world 
come letters like these 

Excellent Program From Germany 

**I have received with ample volume Rome. Italy; 
FY A. France, its three wave lengths; G5SW. Eng- 
land; ZEESEN. Germany; and half a dozen HK i 
from South America, not forgetting VK2 ME, Aus- 
tralia. I was particularly pleased with the excellent 
reception from Zeesen. Germany." 

F. S., New York City. N. Y. 

Wished He Knew a Dozen 
Languages 

-If I knew a dozen different languages I could have 
put them all to good use today. At 10:30 A. M. 
today I tuned in a French station and stuck with 
it until 1 1 :00 A. M . when they quit after playing a 
phonograph record entitled 'Marseilles.' I received 
two Spanish stations I could not identify. Another 
station that sounded very much like Chinese, also 
went by the board. I was well repaid for my patience 
when I tuned in 12RO. Rome. Here was real recep- 
tion — volume great enough to fill an auditorium, 
clear as a bell, no fading and no static at all. I held 
this station from 1 :30 to 3:50 and heard every word 
uttered although I did not understand much of the 
language. Their signal was coming in very strong 
until 5:30 P. M." S. M., Me Keen port, Pa. 

Indo-China Every Morning 

"I get F31CD. Indo-China. every morning from 
six to eight our time and enjoy their program very 
much as it Is very clear. Can also tune in stations 
in South America nightly." 

F. L. F.. Boise. Idaho 

Italy and France All Week 

•'I have picked up these two stations all last week 
— 12RO. Rome. Italy; FY A. I'aris. France, from 
2:30 P. M. until 5:00 P. M. with tremendous 
vohi me. 1 was able to listen to a program from 
England from 3:00 to 4:30 P. M. Sure was good 
reception. I can also get Spanish and South Ameri- 
can stations." A. M.. Louisville. Ky. 



In a class hy itself 
—alttn-v ctttnparison. 
The Scott All- Have 
is the unchallenged 
champion of the 
radio world. 



HEAR 

Radio Transmis- 
sion from 

1 Foreign Broad- 
cast Stations 

2 Airplanes in 
flight 
3 Amateur phones 

4 Transatlantic 
phones 
5 Ships at sea 

6 Police depart- 
ments 
7 Code stations all 
* over world 

8 Domestic Sta- 
tions 



Out of the maze of radio claims and counter-claims — one FACT 
is outstanding. The Scott All-Wave not only claims ability to tune 
in stations clear 'round the worlds but presents undeniable proof 
of its world-wide prowess. Then it crowns proof of range with 
proof of regularity — thereby establishing the Scott All-Wave 
as a 15-550 meter receiver you can depend upon to bring the 
whole world to your ears whenever you choose. 

Here's the proof: During the last 8 months every bi-weekly 
broadcast (excepting three) put on the air by VK3ME, Mel- 
bourne, Australia — 9,560 miles from Chicago — has been re- 
ceived here, recorded on disc and verified. You can hear these 
recordings at the Scott laboratories any time you wish. You 
can also hear records made of reception from Japan, France, Germany, England, 
and South America; reception picked up by a Scott All-Wave right here in Chi- 
cago. In other words, you can have ACTUAL PROOF of this receiver's ability 
before you buy it! And if you came here to the Scott laboratories you would see 
why the Scott All-Wave can promise daily 'round the world performance — and 
why all Scott All-Wave Receivers are identical in capability. 

The reason, of course, is advanced design and precision work — every step of the 
job actually done in the laboratory and to strict laboratory standards. And every 
receiver actually tested on reception from London and Rome before shipping! 

Get the only receiver that can promise daily 'round the world performance, 
and live up to it. Write now for full particulars of the Scott All-Wave. You'll 
be agreeably surprised at the most reasonable price. 

The E. H. Scott Radio Laboratories, Inc. 

(Formerly Scott Transformer Co.) 4450 Ravcnswood Ave., Dept. C42 Chicago, III. 



SCOTT 

ALL- WAVE 

15-550 METER 

(Super he trodyne 



Thb E. H. Scott Radio L»a boh ato hies, Inc. 
4450 Ravcnswood Ave.. Dept C42. ChiCagO. 1U. 

Send me full particulars of the scott Atl-Wave 15-550 
meter Superheterodyne. 

□ Set Builder □ Dealer □ DXer 



Name . 



Street. 



Town State. 
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Build Your 
CUSTOMERS 

\ Revolutionary 

STENODE 



A' 

* 

H 




STENODE selectivity 
curve makes 1 0KC selec- 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $15. 



The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 1 OKC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

50 0% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 



Mode in £ ng/and 



None genuine 
without the 
inventor's sig- 
nature. 




V Blue Prints - Data Book - Direction Booh Now D 



Increased demand for Stenode Data Book Instruction 
already sent in full price wilt receive our check for $5. 
come solely from Royalties paid us by our licensees. 



GERNSBACK PUBLICATIONS? Inc. 
98 Park Placa, New York, N. Y. 

Enclosed find □ Money Order, □ Check, For 

$ Please forward me □ STENOTUBE, 

_ BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 
(Mike all checks parable to Gernsbatli publications, inc.) 
Name 



Street 

City. 



State 



Book and Blue Prints permits our cutting former price in half. Those who have 
We are not interested in making profit from our engineering service. Our profits 

The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 



STENODE CORP 



OF AMERICA 



98 Park Place 



GERNSBACK PUBLICATIONS, |„ c . 



SOLE SELLING AGENTS 



New York, N. Y. 



IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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Service 

lets Men 

and 

. Dealers 
I J&xcludve Territorial Rights 




Representatives everywhere are making big money 
with this most beautiful line of midget and console 
qualitv receivers. . . . The manufacturer protects your 
locality for you. ALL BUSINESS FROM THAT TER- 
RITORY IS YOURS. - ■ - The line is the most com- 
plete ever offered and includes five and six tube T.R.F. 
sets, six tube superheterodynes, four tube short-wave 
adapters, and nine tube all- wave combination receivers. 
EVEN A MOST COMPACT AND SIMPLIFIED 
AUTOMOBILE SET WILL SOON BE READY. Our 
complete television model is now in the course of con- 
struction. No matter what others may offer, you can 
be in a position to present something for less. . 
Write on your business letter-head or send us your 
business card. Only one representative selected for 
each territory. Be the first in your locality. 




Model 

T'ses 2— "3V 



5B (above). 

1 — '2 1 : " I — '47 
110 Vnll* AC. 50 f» 
Cycles. Height 10«4'\ Wklth 
11". Depth •* Hound arch 
model wltli two- toned American 
Walmn cabinet. Full -vision dial 
wlfU traveling: liyht indicator. 
Dynamic Speaker. AC Model. 
$14.25 less tube*. COMPLETE 
DC Model alia 

Model 5A ha* same character! stirs a.< 5B out cabinet. U of pointed lo|i 
design mid dark Ameriran Walunt tlnish. AC Model. $14.25 le»s tubes. 
COMPLETE WITH AUCTL'ULS Tl'UKS $16.75. 1>C Mode] al/o. 



WITH AHCTUHt'S TUNES $16.75. 



I'ses 1- "27 ; 1— *2I; 1— *5i ; 
'SO. Triple Switching Airange- 
ment. No plug in mil*. r*uU« 
rltflun dial with travelinu I icrlif . 
Special two- 1 until Walnut cab 
but. Adapter com ic« ted to any 
receiver makes it u snperheum 
dyne on sliort waves. Power 
supply is ttelt'-eorit nined unit 
Csed on AC or Iwttery ojicndrd 
receivers. Smooth tuning by 
means ot high ratio tuning dial. 
Height I IV. Widtti 13 V. Depth 
b*4"- AC Model. $14.25 less tubes. 
COMPLETE WITH A U C T U It V S 
TUBES $16.25. 



Model 6 A (above). 

Vie* S — -94-*« 2--3.V*: 1— '| 
1- '90. 110 Volt* AC. ,*»0 to 
CO Cycles. T'ltra* sensitive Dy- 
namic Si»eaUer. T».ne Cuntrol. 
Hum Control. Full -vision Ufal. 
P.all-henriiu: Condensers. Cab- 
inet of selected art grained 
American Walnut Height IS '. 
Willi h 10 '. Detith f>". Wei hi 
1R*£ H>8. AC Model. $16.75 
less tubes. COMPLETE WITH 
AKCTrulS TL'UKS, $20 25. 
DC Model also. 



MODEL 6SA SUPERHETERODYNE. 

C*o* 2 — 'Si's: 2 — '2V&; 1— '47; 1— '80. Circuit design exclusively our own— 
sensitivity of any nine Win* receiver. Vltra->ens|ilve Hynainlc Speaker, lone Con- 
trol, limn Control. Full-eUioji dial. Ball hearing .-ond ensers. Cabinet of selected 

art grained American Walnul. Height 18 - '. Width 15", Depth 9" Weight i't lbs. 

AC Model, $18 75 less tubes. COMPLETE WITH AHCTUItLS TUHES $21.75. 



9 TUBE ALL WAVE COMBINATION. 

l* ses 3 '5l' s; 3 — '24' ; 1 1 "IT 1 "so Til* Super Superheterodyne has 

two full-vision dials with triple switching arrangement. No troublesome plug- in 
mil*. Everyone ran enjny almpl tiled tuning »n all wave hands. Even a child can 
operate successfully. Tuning by six variable condenser* (1 midget). Can be had 
in midget type cabinet or console! tc. Height 19" Width 18", Depth 10%". 
$37.50 less lubes. COMPLETE WITH AKCTL'KLS TUIlES. $42.00. Weight 30 lbs 



LEGION RADIO MFC. COMPANY 



154 WEST 22nd ST. 



NEW YORK, N. Y. 



TRIAL ORDERS ACCEPTED 



ALL SHIPMENTS MADE WITHIN 24 HOURS. 

All Prices N'cf. V O. 1? New York City C. O. P. Order* must 
be accnmhanlod by al least in** vt tutal amount, t'.ulancc mi receipt 
of merchandise Make nil money order* *r checks payable to 
Legion lliidio Mfg. Co. 
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World-Wide Performance* 

15TO 550 METERS-NO PLUG-IN COILS 



Lincoln Super powered receivers arc bringing in 
finest reports we ever received. New short-wave sta- 
tion* comiiip on the air are reported to us from the 
Pacific Coast to New York City. 

From California comes the following report : "I ha>e 
picked up many SVt stations. Sidney, Kio tie Jauicro, 
Itido-China, Home, Russia, Australia, Manila, Saipon, 
Mexico, Hawaii, Fiji Islands, ami Siam. This is only 
a small list of stations picked up on the Lincoln. We 
trietl out five other well known makes of widely ad- 
vertised AC all- wave receivers, hut found the Lincoln 
in a class hy itself." 

Selectivity 

Many fine reports of extreme selectivity reflect the 
precision engineering of Lincoln equipment. A recent 
report from Statcu Island, New York states: *'Kc- 
ceived WLW TOO K.<!. WOK 710 K.C. WCN 720 K.C. 
CMK Cuba 725 K.C. Canadian 730 K.C. XEK 735 K.C. 
WSB 710 K.C/' Note the 5 K.C. separation of powerful 
st at ions. 

A New Conception of Short-Wave Reception 

The application of Lincoln's mighty power to the recep- 
tion of short -waves produces truly amazing results. 
Stations half-way around the world'come in with clock 
like regularity. Lincoln enthusiasts in the central 
states have repeatedly reported hr tunicas t reception of 



many trans-Pacific stations. The tremendous amplifi- 
cation of the highly engineered Lincoln circuit is al- 
ways perfectly controlled in a channel less than 10 
K.C. wide. A letter from Alaska reports reception of 
M cxico, Nebraska and \ancouver, K. C, all three sta- 
tions 5 K.C. apart! 

Full, Rich, Life-Like Lincoln Tone 

Lincoln tone is a roclation of purity and fidelity. 
Lincoln experts have designed an audio system that, 
with cither radio or phonograph pick-up input, de- 
livers tone of astonishing richness and realism. Arti- 
fieul tone compensators or control devices are not 
required to hring out the natural vivid tone of the 
living artist. 

DeLuxe DC-SW-10, Battery Model, Is Extremely 
Efficient 

The Lincoln DeLuxe DC-SW-10 is the Lattery model 
version of the famous DeLuxe SW-32 described aho>c. 
Taking advantage of the new low drain 2 volt tithes, the 
DC-SV>-I0, when operated from an adequate hattcry 
source, provides exceptionally quiet, crystal clear re- 
ception of both broadcast and short-waves. This 
model, although intended for rural or unelectrified 
areas, is finding increasing favor in congested city com- 
munities bee a use of its absolute freedom from line 
noise and clear life-like tone quality. 



(A. 

2^ *ft>and Mail NOW! 



LINCOLN 

DE LUXE- SW-32 



LINCOLN RADIO CORPORATION 

Dept. RC-4,329 S. Wood St., CHICAGO, ILL. 

Please send descriptive literature to NAME 

ADDRESS CITY 



STATE 
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Takes the Resistance Out of Radio" 

Editorial Offices, 96-98 Park Place. New York, N. Y. 



THE BROADCAST SITUATION 



By HUGO GERNSBACK 



Dl'lll X(i the past year, a curious hut important situ- 
ation has developed in the broadcast field that deserves 
the thoughtful attention of tin* radio industry. When 
radio was young and took the country, nay the world, 
hv storm, everyone seemed hcnt to shout radio's praises 
from the roof-tops. Loudest of all in praise, was the 
dailv press, the newspapers vying with one another to 
give radio a tremendous amount of publicity. During the 
years between 1921 and 192<>, the newspapers featured radio 
111 a way nothing else bad ever been featured before. Pages 
upon pages of space were given over by the newspapers, not 
onlv to current radio developments, hut to programs as well. 
Many progressive newspapers in the large cities issued com- 
plete radio sections, some of them running regularly from 
IV2 to 48 pages in length. 

Gradually, as radio became better known, the newspapers 
particularly felt the need of curbing the publicity, and began 
to devote less and less space to radio. Most of them, bow- 
ever, still continued to carry radio programs as a seemingly 
necessary feature in the daily and Sunday editions; but when 
radio grew up, it became a threat to the newspapers them- 
selves. The press, particularly in the smaller cities, began to 
devote less ami less space to radio programs, until about a 
year ago; when action was taken by newspaper publishers 
to discontinue radio programs entirely. Indeed, in the middle 
part of 1031, the newspaper publishers got together and voted 
to discontinue radio programs entirely. There was a certain 
amount of justification in this; because the newspapers rightly 
claimed that most radio programs arc nothing but advertising, 
and there would seem to be no reason for the press to sponsor 
such advertising. 

Of course, not all radio broadcasting, as it is done today, 
is advertising. Many of the numbers on the ;<ir ;ire purely 
"sustaining'* features; in other words, such features are 
originated by the radio stations and for which they, them- 
selves, must "pay. When the National Broadcasting Company 
places the Metropolitan Opera on the air, or the Columbia 
network puts its weekly Overseas Programs on the air, the 
broadcasting companies themselves have to pay a tremendous 
amount of money for such features without receiving anything 
in return. 

But the broadcast stations are in this nowise different from 
the newspapers. A newspaper must pay a large sum of 
money for its own sustaining features (which, of course, are 
the news and text of the paper) while the advertiser naturally 
pays for the advertisement. The parallel between broad- 
casting stations and newspapers is, therefore, quite close; and 
the newspapers rightly feel that there is no reason why they 
should give publicity* particularly to the sponsored adver- 
tising features that arc now on the air. 

The newspapers maintain that broadcasters should pay if 
they wish their programs published. |>nt so far, there has 
nut been any cooperation between broadcasters and news- 
papers with a view to publishing complete programs as a 
paid feature in the newspapers. 

The broadcasting companies feel that even their sponsored 
features are still excellent entertainment; and that they should* 
not be compelled to pay the newspapers for publishing such 
program service. The newspapers, on the other hand, can't 
sec it that way; and more and more of them are cutting out 
radio programs or reducing the programs in such a way 



that, in the average newspaper, one, cannot compare a radio 
program published three years ago and one published today. 

Of course, it is also true that a number of national adver- 
tisers, who are using the several broadcast chains, freely 
advertise the broadcast features in the newspapers in order 
to draw the readers' attention to such programs; but so far, 
there has not been a very large amount of such newspaper 
advertising. . , jt 

The broadcasting companies evidently seem to think inai 
radio broadcasting todav has "arrived"; and that it us sufiV 
ciently powerful in itself to get along without the programs 
published in the newspapers. 

Of course, another grievance, and perhaps the main griev- 
ance of the newspapers, is that the broadcasting companies 
nre sceininglv taking money out of their pockets. They claim 
that manv national advertisers, who previously spent millions 
of dollars in newspaper advertising, have now quit the news- 
papers and gone •'broadcast/' The broadcasting companies 
counter this argument by saying that the newspapers haven't 
lost anvthing that tbev wouldn't have lost localise of the 
depression. Tbev say that, if there had been no broadcasting 
in 19:il and in li>.T2,*the newspapers would not have any more 
advertising than thev have now. They also maintain, with a 
good deal of logic, that broadcasting has created new business 
which indircctlv comes back to the newspapers. Take, for 
instance, radio-set advertising, which could not exist if there 
were no broadcast stations. H is well known that the majority 
of radio-set advertising is done today through the newspapers. 

All in all, it would seem that the honors are about even; 
and it is quite possible that in the future, broadcasters and 
newspapers alike can get along nicely without either suffering 
undnlv. 

Of 'course, the crux of the entire matter may perhaps be 
found in the reckless advertising now going out over the 
broadcast stations. 

Manv observers seem to feel that the broadcasters arc 
"killing the goose that lays the golden eggs" by allowing too 
much advertising of a flagrant type to go on the air; ami that, 
if there bad not been so much "raw" advertising over the 
air, the newspapers would still be publishing radio programs. 

No doubt radio broadcasting companies must shoulder their 
lot of the blame when it comes to this point, because unques- 
tionably, the public is surfeited with the mass of injudicious 
advertising foisted upon it these days. 

Broadcasting companies themselves are not in too happy 
a situation; because .tbev must have an income, and that income 
can only be derived from the advertisers. No advertiser will 
spend the tremendous amount of money now required unless 
he gets something in return. Vet, many observers feel that 
the problem can still be solved if the advertising blurbs were 
not as "raw" as they are today. No one would object, if at 
the end of a program, a credit* or by-line were given over the 
air in, for instance, such a way as: "This program has been 
given by the courtesy of the XYZ Company of Detroit." 

It takes a tremendous amount of courage, and salesmanship 
of the highest order, to convince an advertiser, who spends a 
half a million dollars a year, that the present method of 
advertising over the air is detrimental to him. Yet, in time, 
1 confidently predict a revolution in radio advertising that 
will make it possible for all concerned to be happy, and to 
get the most out of the wonderful instrumentality of radio. 
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Front Were of 
the inexpensive 
oscillator and 
tube tester. 
. Adapters are used 
.for testing spe- 
cial tubes, 




How To Build 

This NEW 

Oscillator- 
Tube Tester 



SF.VERAI, of the more expensive test By ALFRED 
outfits on the market contain, in addi- 
tion to the set analyzer, an AX', tube tester and an oscillator. 
The usefulness of this additional equipment is well recog- 
nized; however, the extra eost is prohibitive to many. Fnrther- 
more, some Service Men prefer the simpler set analysers heeause 
of their compactness and light weight. This article* describes a 
unit which contains a tube tester ami oscillator which may he 
earried in the car and taken into the customer's home when 
necessary. 

Originally, this outfit, illustrated in Figs. A and H, was built 
as a tube tester only; later, by a few simple additions, it was 
made to serve also as an oscillator. Provisions for tube rejuvena- 
tion were added because there are still many sets using *01A and 
'99 type tubes. 

For the rejuvenator, simply insert a toggle switch in the plate 
circuit (SW.3 in Fig. 1). Opening this switch breaks the plate 
circuit so that tubes may be flashed and rooked. To rejuvenate 
'99 tubes, they should be flashed for about 5 seconds at a voltage 
of 12, and then cooked for a period of 10 minutes at about 4 volts. 
For '01 A tubes, they should be flashed at 15 volts for a period 
of about 5 seconds and then cooked at 7.5 volts for 10 minutes. 

When constructing the transformer, the additional taps are pro- 
vided to supply the higher voltages necessary for flashing the tubes. 
The primary is wound with 770 turns of No. 28 enameled wire. 
The secondary is wound with 110 turns tapped at the 1 1th, ]5tli, 
18th, 2Uh, 30th, 37th, 55th, and K8th turns, corresponding to volt- 
ages of 1.5, 2.0, 2.5, 3,3, 4.0, 5.0, 7.5, 12, and 15. The first 18 turns 
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Fi«. 1 

Schematic circuit of the tube tester — oscillator. 



W. BLjLKLEY are Woum | with two strands of No. 18 bell 
wire because of the 1.75-amperc drain of 
the 2i .-volt tubes. For the 18th to the 55th turn, one strand of 
No. 18 is used. The rest of the trans fori ner may be wound with 
finer wire, about No. 21 enameled. The transformer eore is best 
obtained from a burnt-out power transformer out of an A.C. re- 
ceiver. H should have, preferably, a shell-type eore with about 
a cross-section. 

The filament switch SW.5 shown in Fig. 2 was constructed from 
junk-box parts. It consists of a brass rod and slider from an 
ancient tuning coil, and a contact strip made of rivets set in 
bak elite. The rivets should be countersunk so that the slider, 
vhen being changed from one contact to another, will not short 
a section of the transformer. A suitable switch may be purchased 
if preferred. Yaxley or Best manufactures a nine-point rotary 
switch with break between contacts. 

The Oscillator 

To add an oscillator to this tube tester, notice that it is only 
necessary to connect a coil and condenser in the grid circuit, a 
tickler coil in the plate circuit, and a bypass condenser from 
tickler to cathode. 

For compactness the coil used was a spider-web from an old 
Ooslev receiver. Any coil which was designed to cover the broad- 
cast band with a 350-mmf. condenser may he substituted. The 
variable condenser is a 23-plate, 100-niiiif. Pilot midget. A tap 
switch shunts in a 100- or a 200-mmf. condenser to cover the 
i.icdiiuu and high wnvclcngth portions of the broadcast band. 

Switch SW.l shorts the plate coil to stop oscillation when the 
unit is used in its original form as a grid-change tube tester. This 
switch has n not her use, however, for with it tubes may be tested 
for plate current when oscillating. 

Another kink worth mentioning is the method of testing tubes 
for total emission. The adapters used for testing screen-grid tubes 
have the grid and plate prongs connected together, so that three- 
clement tubes, when plugged into these adapters, will show total 
emission readings on the meter. 

This unit then, gives three methods of tube testing: grid change 
(mutual conductance), oscillation current, and total emission cur- 
rent. Although the first is usually sufficient, the use of the other 
methods is convenient at times. 

Note that the grid change button SW.l is connected to operate 
in the opposite manner from the method used in most tube testers. 
That is, depressing the button open* the short across the large 
resistor so as to increase the grid bias, and thus lowers the plate 
current. 'Hie fact that the meter reading drops instead of in- 
creases when the button is pushed, makes no difference since the 
change in plate current is the important consideration. With 
the switch so connected, when the button is up, the tube has 
applied to it the proper bias for use as an oscillator. 

The proper meter for this instrument is a 10-ma, milliammeter 
with a 10O-ma. shunt. However, the meter illustrated is a 7-volt 
Weston voltmeter which was secured from a cut-rate supply house. 
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THE Service Man who recognizes the 
need for a compact R.F. oscillator and 
tube tester, which is well within his financial 
means, should follow the description given 
by the author. Complete construction de- 
tails, including that for the adapters neces- 
sary to test special tubes, are included. It 
should prove especially interesting to the 
man who is constructing his first tester. It 
may be built for less than ten dollars. 



Many Service Men will have a voltmeter on hand which may be 
substituted. The meter used in this particular instance reads 
about H inn. full seale. The multiplier resistance was difficult 
to remove, so it was left in place. It {rives some protection to the 
meter in ease of an accidental overload, Since the resistor in the 
meter was about 500 ohms, a 100-ohm shunt was used to increase 
the meter reading to approximately 85 ma. Kxact adjustment 
of the shunt size is unnecessary. No definite meter range is re- 
quired. The tester is calibrated by testing a set of tubes that 
are known to be up to standard. 

No provision lias been made in the unit for a 175-kc. oscillator, 
since it is felt that in any ease where such an oscillator is needed 
for aligning a superheterodyne, the set should be taken to the 
shop where a more precise oscillator should be available. How- 
ever, should the constructor so desire, he may include a larger 
<oil at a slight increase in hulk and switching complications. 

Figure :* illustrates the adapters for testing screen-grid tubes 
end pentodes. They are made from Pilot sockets ami cut-down 
tube bases. 

Since most of the parts for this outfit were supplied from 
the junk lx>x, it was built at a total cost of less than $10.00. When 
used in connection with a standard set analyzer, it has proved 
thoroughly satisfactory for regular service work. 

Using the Tester 

An examination of the diagram will reveal the presence of two 
sockets, one for four- and the other for five-prong tubes. To test 
a four-prong tube, all that is necessary is to insert it in the left- 
hand socket, close SW.t and SWA first being sure that the filament 
switch is set at the correct tup. To change the scale of the milliam- 
nicter, close SW.2, For a mutual-conductance test, all that need be 
done is to close push button SW.l: this changes the bias on the 
tube which, of course, results in a change of plate current. 

For testing heater-type tubes, they are inserted in the right-hand 

socket of the tester; 
the test procedure is 
exactly the same as 
outlined above. 

Figure >\ illustrates 
three types of adapt- 
ers which may be used 
with this tester when 
four-element and pen- 
tode tubes are to be 
tested. At A, an 
adapter is shown for 
testing the types; 
at B, an adapter for 
'2I- type tubes; and at 
C, a pentode adapter. 
The f o u r - p r o u g 
adapter is inserted in 
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At A, a side view of the slider arrangement 
and at H, a section view. 




Fig. B 

At (1) the oscillator eoil: (2) K4; (3) SW2\ (4) S\VA\ (5) R\\ (6) 
power transformer; (7) C4; (8) K3; (9) milliammcter ; (10) power 
socket; (11) S-prony socket; (12) tuning condensers; (13) .VN"1. 



the four-prong socket and the five-prong adapter in the five-prong 
socket in the tester. 

A valuable feature of this tester is the oscillator. By opening 
switch SW.l, the tube that is being tested starts to oscillate, and 






-D- 




Fig.3 

At A, the adapter for testing four- prong screen-arid tubes: at /?. the 
adapter for testing tire- prong screen -grid tubes; at C, the pentode 
adapter; the assembled adapters look like that shown at £>. 

the new plate current may be read on the milliamnieter M. In sup- 
erheterodyne receivers, it is imperative that the oscillator be cap- 
able of producing oscillations over the entire broadcast hand. To 
do this, all that is necessary is to vary the position of the three- 
point tap switch and note the plate-current reading while doing so. 
If the current changes appreciably while changing from one tap to 
another, then the tube is a poor oscillator and should be replaced. 

By keeping a tube in the tester itself, and varying the position of 
the three-point tap switch, it is possible to use this tester as a modu- 
lated U.K. oscillator for aligning tuning condensers. It will be 
noticed that the plate voltage is obtained directly from the A.(\ 
line, and therefore the plate voltage is modulated at the same fre- 
quency as the supply line -which in most eases is <»0 cycles. 

If a spider-web coil is not available for the oscillator, then a 
standard broadcast coil (about <i<) turns on a 2-in. diameter tube) 
may be used. The tickler may be wound with about W> turns of the 
same size wire adjacent to the secondary. It is not absolutely es- 
sential that the turns be exact, for the wavelength may be closely 
adjusted by the tuning condensers if so desired. 

The experimenter should have no trouble in constructing this 
verv versatile tester. 
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The LATEST 

Radio Tubes 



In this issue, four new tubes are described by the 
author. A new general-purpose pentode; a new '27; 
a new mercury-vapor '80; and a new power tube 
suitable for transmitting and receiving. Men who 
desire to keep abreast of new developments in the 
radio tube field should follow the descriptions given 
each month by Mr. Martin, 



Fig. A 

Photograph of the new f ,encral- purpose pentode* 
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Operating Potentials 

The operating 
eh a met eristics of this 
tnhe are as follows: 
Filament potential, 
2.5 volts; control- 
grid potential, -3.0 
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Fi*. 4 

Voltage-regulation curve of the mercury-vapor 
'80. Compare this with the curve of the prcs~ 
ent '80. 



By LOUIS MARTIN 



•ARIETY is the spiee of life.** The man who was genius 
enough to originate the above expression certainly must 
have had the 1932 radio-tube field in mind when he thought 
of the adage. Just when and where these new tubes are 
to lie used and to which junk heap the • 4 oId" ones are to be rele- 
gated, remains to be seen. 

We have but one consolation, and that is the fact that the tubes 
illustrated here are merely variations of existing models. In the 
February issue of Kadio-Crakc there was discussed a new U.K. 
variable-inn pentode. The tube as described was originally de- 
signed for automotive work, ai*t for that reason the tube shown 
in Fig. A was designed. It is a pentode (not varinble-mu) and 
is suitable for detection and amplification in both A,F. and U.K. 
circuits. In all probability it will replace the '2i which is now 
used so extensively. 

In the following paragraphs, there will be described the char- 
acteristics of this new general-purpose pentode. 

Technical Data 

Figure I illustrates a family of plate voltage— plate current 
curves of the new tube. They are similar to those of the '21 except 
that the M dip" is removed by the addition of the fifth clement. 
In Fig. 2 are shown control-grid voltage— plate and screen current 
curves. The sharp rise makes them suitable for detection. Last 
but not least, we have, in Fig. :j, curves showing the variation of 
amplification factor, mutual conductance and plate resistance with 
control-grid volts. 

The smooth variation of the constants of this tube clearly indi- 
cate the advances 
made in tube design 
during the past few 
years. It is a won- 
der that such a tube 
was not brought out 
some years ago. We 
eagerly await the 
reception that this 
t ii h e is sure to 
cause. 
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Fig. I 

Family of plate volt auc- - plate current curi'Cs of 
the nav general- pur pose pentode. 



volts; screen- 
grid potential, 
90 volts; plate 
potential 2 50 
volts. Filament 
current, 1.1 
amp,; plate cur- 
rent, 4.7 ma.; 
screen-grid cur- 
rent, 1.25 ma. 
The amplifica- 
tion factor is 
1300, the plate 
resistance 1.1 
megohms, a n d 
the mutual con- 
ductance 1170 
mieromhos. 

This tube is 
especially adap- 
table tor short-wave work since its plate — control-grid capacity 
is .0005 n m if., its control-grid- -filament capacity 3.0 mmf., and 
its plate — filament capacity l>.8 nuiif. 

Here's hoping for a long and prosperous life! 

The New '27 

Our friends, the tube manufacturers, announce a new type *27. 
The characteristics are the same as the old model except that the 
filament current is I. ampere instead of 1.75 amperes, the present 
value. The plate of the new model is solid, which, it is claimed, 
considerably reduces hum. This tube, of course, may be used 
instead of existing models without any changes in circuit design- 
provided half-way-decent power transformers (low regulation) are 
used. The glass bulb is very much smaller, which should help 
midget-receiver manufacturers to some extent. It is shown in 
Fig. I?. 

A Me rcury- Vapor Rectifier 

One of the had features of present-day rectifiers is their poor 
regulation. The voltage drop in the tube tor reasonable load- 
current drains is excessive and the variation in output voltage 
with varying load currents is too great. This feature is especially 
unsuitable for class \\ amplifiers where the variation in current 
drain is great. To obviate the above difficulties, a new mercury- 
vapor full-wave rectifier has been developed. A photograph of this 
new tube is shown in Fig. C. It is made to replace the '80 type rec- 
tifier. A double-choke filter is recommended with 4-mf. filter 
sections, 
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The filament is rated at 2.5 volts at 3.0 amperes. The R.M.S. 
volts rating per plate is -175—950 volts for the entire tube (it 
heing a full-wave rectifier). The average D.C. output is 125 nia. 
and the peak output is 400 rua. 

The mercury in the tube ionizes with about 15 volts R.M.S. 
on each plate and, from then on, the internal voltage drop is 
very small. Fig. 4 shows a regulation curve of the mercury vapor 
*80 compared with the present type. The change in output voltage 
(input to the filter) is small. The load current is the D.C. actually 
supplied by the tube and the size of the glass bulb is the same 
as the '27 described above. In view of the obvious advantages 
of this tube, it should be welcomed as a duck welcomes water. 

A New Voltage Amplifier 

At this time, one of the leading tube manufacturers announces 
a new voltage amplifier designated as the type *41. 

It is a three-electrode, high-vacuum tube which resembles the 
*lo in general appearance and filament characteristics but has a 
high amplification factor. It is designed primarily for use as a 
voltage* amplifier in resistance- or impedance-coupled circuits. In 
addition to this use, the '41 may also be employed to advantage 
in amateur transmitters as an oscillator, a crystal-controlled oscil- 
lator, a radio-frequency power amplilier, or a frequency doubler. 

Characteristic's and typical operating conditions for different 
applications of the '41 are given in the accompanying table. For 
convenience in presentation, the information has been tabulated 
in four divisions. The first division, "General Data," includes in- 
formation common to all applications. The other three divisions, 
under the headings of 
"Class A," "Class II." 
arid "Class C" service, 
cover operating condi- 
tions for specific appli- 
cations. These three 
classifications arc the 
accepted ones used by 
r a d i o engineers for 
b r o a d 1 y identifying 
tube applications. 

Class A Service is 
employed in the opera- 
tion of well-designed 
audio - frequency ami 
radio-frequency ampli- 
fiers of radio receivers. 
For this use, fidelity of 
signal reproduction is 
of prime importance. 
However, fidelity is ob- 
tained at the expense 
of power output and at 
relatively low efficiency. 
The '41 as a Class A 
amplifier, is operated 
under such conditions 
that its dynamic char- 
acteristics are essen- 
tially linear. 

Class H Service is 
employed in radio- frequency power amplifiers and in balanced or 
push-pull modulators of radio telephone transmitters. It is also 
finding application for power output stages of some of the more 
recent designs of radio receivers. For these uses, large power 
output is obtained without distortion and with good efficiency. I low- 
ever, to obtain this large power, a large exciting grid voltage is 
required. The '11 as a Class H amplifier is operated under such 
conditions that, with no exciting grid voltage applied to the tube, 
the plate current is very small. Coder these conditions when exci- 
tation voltage is applied, only the least negative half of this 
voltage produces power output. 

Class C Service covers those applications where tubes are em- 
ployed as oscillators or audio-frequency power amplifiers for trans- 
mitters. For these uses, very large power output with high effi- 
ciency is of primary consideration. However, this high output is 
obtained at the expense of considerable harmonic distortion. This 
distortion introduced in the output may be an advantage, as, for 
example, in the case of frequency doubler circuits. In the case 
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Fi<. d 

The new *4\ amplifier. 



Fig. 2 Fig. 3 

Characteristics of the Curves shouinp the variation of mu, Gtn, 

pentode. and lip, aiV/i control-find voltage. 

of a transmitting power output stage, the harmonics arc removed 
from the fundamental frequency by means of suitable filters. The 
'41 as a Class C amplifier is operated under such conditions that 
the grid is biased well beyond the point at which plate current 
starts. Under these conditions, when excitation voltage of sufficient 

magnitude is applied, 
large peaks of plate 
current are obtained in 
the output of the tube. 

Ha tings, characteris- 
tics and typical oper- 
ating conditions for the 
'41 are as follows: 

General Data 

Filament voltage 
(A.C. or D.C), 7.5 
volts; filament current, 
1.25 amperes; amplifi- 
cation factor, 30. Di- 
rect intereleetrode ca- 
pacitances: plate to 
grid, 8 in in f. ; grid to 
filament, 5 tutnf; plate 
to filament, 3 uimf. 

Class A Service 
Maximum operating 
plate voltage, 425 volts; 
maximum plate dissipa- 
tion, 12 watts. 

Ttfp tea I Ope rat to n 
1'late supply voltage, 
425, 1000 volts; grid 
voltage, -5.8, -9/2 volts; 
load resistance, 250.000, 250,000 ohms; plate resistance, 03,000, 
10,000 ohms; mutual conductance, 450, 750 micronihos; plate current 
0.7, 2.2 milliampercs; peak grid swing, 5.8, 9.2 volts; output voltage 
(ryf/ c 2nd harmonic), 120, 225 volts. 

Class H Service 

Maximum operating plate voltage, 450 volts; maximum D,C. plate 
current (unmodulated), 50 milHampercs; maximum plate dissipa- 
tion, 15 watts; maximum U.K. grid current, 5 amperes, 

£ 

Ttf pint! Ope ro t to n 
Plate voltage, 350, 450 volts; grid voltage (approx.), *5, -8 
volts; D.C. plate current (unmodulated), 43, 36 milliamperes; peak 
power output, 12, U* watts; carrier output, modulation factor 1.0, 
3, 4 watts. 

Class C Service 

Maximum plate dissipation, 15 watts; A.C. (R.M.S.) plate volt- 
age, 450. 
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The new '27. 
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Radio Equipment 



MOLDED BAKELITE CAPACITORS 

TWO new types of molded bakelite mica 
condensers for transmitting- and receiv- 
ing-circuit applications arc illustrated in 
Kig. ,\. 




Fiji. A 

Lt-ft, the type and rifiltt, the type 4 molded 
bake lite condensers. 

The type 3 condenser covers various ca- 
pacities from .00001- to .004- inf. The ter- 
minals are side strips with holes for mount- 
ing and tabs for soldered wire connect urns. 
The case measures x 9/ Hi x % ins., 

while the over-all length, including terminals, 
is 2 3/16 ins. 

The type 4 condenser covers various ca- 
pacities from .00004- to .025-mf. The 
molded case is of radically new design, with 
integral lugs through which mounting 
screws, for flat mounting, may he slipped. If 
the condenser is to he mounted upright, 
small metal brackets arc provided, held in 
place by rivets slipped through the integral 
mounting lugs. The case measures P/, x 1 
x 7/ Hi ins. The over-all length, including 
terminals, is 2% ins. 

The above units arc manufactured by the 
Duhilier Condenser Corp. 



NOVEL AUTOMOTIVE REMOTE- 
CONTROL UNIT 

IN Fig. B is illustrated a commercial re- 
mote-control unit as used in many makes 
of manufactured automotive receivers. The 
manner in which this type of unit may 
connect into the circuit is illustrated in the 
schematic circuit of the Universal auto- 
motive receiver, Fig. 1. 




Fi*. B 

Component parts of the Carter radio control 



Although the standard cable length is 
10 ft., a control cable can be supplied which 
will operate satisfactorily up to .'JO ft. The 
cable may have three, four, five, or seven 
wires, as the circuit requires; the 3-wire 
cable is standard. 

The manufacturers of this "steering-post 
control" fnr automotive receivers. Carter 
Radio Co., require the following data: 
length of control cable from edge of control 
case to center of condenser shaft on set; 
diameter of condenser shaft; schematic cir- 
cuit of set in which the control is to be 
used; resistance of the volume-control re- 
sistor; direction of condenser rotation; size, 
5- or 10-amp. fuse, of fuse block. 




A COMPACT AUTOMOTIVE 
RECEIVER 

IN Fig. C is illustrated a well -designed 
automotive receiver of small-space type. 
This is the Universal Auto- Radio Model No. 
<»<». As the schematic circuit, Fig. 1, indi- 



Fi*. C 

The chassis of the Universal auto rcccizrr. 

The compact condenser gang select ed for 
these models is manufactured by General 
Instrument Co. 
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Fia. i 

Schematic circuit of the I mvcrsal Auto-Radio Model 66 receiver. It employs variobtc-mu tubes, 
a push-pull pentode output staac and a Carter remote-control unit illustrated in Fig. B. 



catcs, it incorporates two variable-mu tubes 
as U.K. umplilicrs, a screen-grid detector, a 
type *37 first -stage A.F. tube, and in the 
output circuit two tvpe '38 tubes in push- 
pull. 

A Carter remote-control unit (described in 
another portion of this department) is in- 
corporated in the G-tube "De Luxe'* model, 
which differs from the 5- tube "Standard" 
model only in the quality of the dynamic 
reproducer and the use of twin- pentodes. 



The total "A" current consumption is 2.5 
A.; the "IP drain is 32 ma. Due to the use 
of an automatic volume-control type of cir- 
cuit, a relatively even output volume is main- 
tained with an input signal variation of 1,000 
to 1, it is said. Only two leads from the 
"I J" supply are required, intermediate poten- 
tials being obtained by the use of dropping 
resistors. Although the usual tuning range 
is 550 to 1500 kc, special models are avail- 
able for police service in the 1710- to 2120- 
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ke. liaitd. The chassis is suspended on rub- 
ber inside the metal ease. 

The rugged const ruction and exceptional 
ease of installation and replacement of these 
receivers, which are manufactured by Uni- 
versal Auto-Kadio Corp., recommend them 
to automotive set specialists. 



THE No. 171 "RECORDOVOX" 

IN past issues of Haimo-Craft, in the 
"Sound lleconlinjf" department, there 
Jiave been described several home- recording 
devices; the newest one is illustrated in 
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CONTROL^ 
BOX 
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Fiji. 2 

Schematic circuit of the Rccordovox. 



Known as the Pa cent No. 171 "Rccordo- 
vox" this versatile attachment may convert 
any old-style phonograph into a high-grade 
musical instrument that will electrically re- 
produce home records as well as all regular 
commercial records. It also allows for the 
making of home records of voice, music, 
or radio programs. 

Provision is made for the use of a hand 
microphone, through which the set owner 
can record his or her voice, or insert his 
own announcements into radio programs for 
the amusement of unsuspecting guests. 

Permanent connection to the radio re- 
ceiver is made without disturbing any exist- 
ing wiring, all interconnections for the va- 
rious operations being made by the turn 
of a knob, as shown in Kig. 2. 

A combination head replaces the usual 
tone arm on the phonograph, the sound be- 
ing reproduced through the audio amplifier 
and loud-speaker of the radio receiver. 




The control box, neatly finished in alu- 
minum and measuring only (i x 3 x 1% ins., 
bears two knobs, one for control of the vol- 
ume of phonograph reproduction, and the 
other for shifting between radio, record- 
ing, reproducing and announcing. 

Proper connection to the radio chassis 
is easily made with the aid of adapters which 
lit under two or three of the tubes. No 
tools are required for this work. 

The Rccordovox is manufactured by the 
Pacent Kleetric Company. 



A COMMERCIAL MODEL 
RADIO-PIANO 

IN Pip. K is illustrated the " Lyric Radio— 
Wurlitzer Student Piano Combination/' 
Of course, a radio-piano combination is 
not an innovation — custom-set builders have 
been building up such arrangements for 
many years. It is believed, however, that 
this marks the first announcement of a com- 
mercial instrument of this nature, ready for 
the consumer trade, and designed to meet 
the requirements of small homes and apart- 
ments where the desire for both radio and 
piano can be fulfilled. This combination fits 
into the space of the ordinary console-type 
radio receiver, and thus conserves consider- 
able space. 

The piano is the very latest design, a 
petite Student model. Red cases with red 
keys to match, green cases with green keys, 
blue eases with blue keys, and black and 
gold eases with amber keys are predomi- 
nant colors. The panel effect is heightened 
by shading. The piano measures approxi- 
mately 4-0 x 21 x 41 ins. high. 




Fig. E 

The new IVurlitzcr radio- piano combination. 

The Lyric radio chassis is mounted in the 
lower right side of the bottom panel and 
is connected with the control panel by 
means of rods. The control panel is in the 
upper right corner of the top panel; the 
reproducer is in the lower left corner of 
the bottom panel ami, due to the color- 
matching of tlie grille, is practically invisible. 

The Radio- Piano Combination is manu- 
factured by the All- American Mohawk Corp. 



Fig. D 

Component parts of the Rccordovox. 



AERIAL TOWERS 

TO meet the demand for a simple, effec- 
tive mast-design suitable for use under 
average requirements, there has been de- 




F*. 3 

An ttccted LcBourg radio antenna. 

veloped the heavy iron-wire construction il- 
lustrated in Pig. 3. These masts are sold 
in pairs; each one is topped by a porcelain 
insulator around which the guy wire and 
antenna are fastened. 

These masts, which measure iy 2 x ft., 
are manufactured by A. LeUourg. 



THE MODEL 868 PHOTO-ELECTRIC 
CELL 

ANKW photo-electric cell, suitable for 
use in sound movies in the home, and 
for many novel experiments, has recently 
been announced. As in other photo-electric 
cells, this unit consists, as can be seen by 
reference to Fig. K, of a large light-sen- 
sitive cathode and a small anode. 

The cathode of the 8(iH is a 
semicylindrical sheet of metal 
and is coated with a thin film 
of caesium. The anode or col- 
lector consists of a small wire 
placed in the axis of the cath- 
ode surface. A small amount 
of gas is used in this tube to 
produce high sensitivity. 

It is sensitive to light over 
the entire visible spectrum, as 
may be seen by reference to 
L. The high sensitivity in 
infra-red /.one makes the 
very sensitive to light 
which is emitted by tungsten- 
filament lamps. Ordinarily, the 
cell requires further amplification 
may be secured by a suitable 
coupled amplifier. 

The following are the ratings and char- 
acteristics of the new tube, which is manu- 
factured by the RCA Radintron Company* 
Inc., and K. T. Cunningham, Inc.: 
Anode Supply Voltage — 90 volts maximum; 
Anode Current — 20 microamperes maximum; 
Static Sensitivity 45 microamperes per lumen; 
Dynamic Sensitivity at 1000 cycles 

amperes per lumen: 
Dynamic Sensitivity at 5000 cycles 

amperes per lumen; 
Load Circuit Resistance — 0.1- to 5 megohms; 
Maximum Over all Length — 4% ins.; 
Maximum Diameter — 1 J 16 ins.; 
Window Area of Cathode -0 9-sq. ins.; 
liase — Small Four- Prong. 

{Con tinned on imye 
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Fig. 4 

Color response curve of the 868 P.E.C. 
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Fig. A. The completed chassis of the Radio-Craft "2-Tubc" Receiver is shown at the left; at right, its relative she is indicated. 



V A HICK'S methods have been tried 
from time to time to build small, 
powerful receivers. As a general 
rule, sis far as amplification was di- 
rectly concerned, most of the amplification 
was accomplished in the audio- frequency 
section of the receiver. Tims, we first had 
the crystal detector followed hy an audio- 
frequency amplifier, then the non-regenera- 
tive and the regenerative detector followed 
hy the audio amplifier. The difficulties en- 
countered in the design of such receivers 
were, hy necessity, overcome through a 
compromise between many factors relative 
to the design. One of the greatest of the 
controlling factors has always been the low 
order of efficiency of the trtode tube itself; 
this efficiency being defined as fhe ratio of 
A.C. power developed to the D.O. plate 
dissipation. We discussed this in our an- 
nouncement of the "Triple-Twin** tube in 
the February, 1M2 issue of 1 1 mho-Craft. 

An examination of the curves shown in 
the article will immediately convince one 
of the possibility of this tube's use in a 
small receiver, A receiver that would at 
once be powerful as to volume and suffi- 
ciently sensitive for consistent local recep- 
tion. In the experimental work on the ap- 
plication of this tube to a simple receiver, 
the input section was arranged as a de- 
tector and, to increase sensitivity, regenera- 
tion was added. This, however, (lid not 
allow great enough voltage to be impressed 
on the input grid to deliver sufficient power 
from the output section. 

My introducing a regenerative detector 
and coupling to the input of the "Triple- 
Twin" tube through a transformer, a pow- 
erful, simple, and inexpensive receiver may 
be constructed. With this in mind, we set 
about building such a receiver which is de- 
scribed in the following paragraphs. 

It might be mentioned that this receiver 



By the Engineering Staff of 
Radio-Craft 

compared very favorably as to volume with 
a midget receiver consisting of two tuned 
variable-mu U.K. stages, followed by a *2I 
detector, resistance coupled to a '4-5 output 
tube. 

Construction 

In view of desired compactness, the re- 
ceiver was tlcsigned with the power-supply 
unit on the same chassis. However, the 
receiver may be constructed in two units, in 
order that the "Triple-Twin" may be used 
with some other tuner. If this construction 
is adopted, and it is desired to supply the 
tuner with power from the power-amplifier 
unit, it will be necessary to employ a larger 
transformer than that recommended herein. 

The aluminum chassis is made from a 
plate of aluminum l/W-in. thick, i:j ins. 
wide, and 1-t ins. long. The four corners are 
then cut out and the various bends are 
made. After the chassis is formed into 
shape, the positions of the holes to be drilled, 
including those tor the wafer sockets anil 
the transformer port, are then marked out 
on the chassis, after which they arc drilled. 

'fhe support for the drum-dial mechanism 
is made from a piece of aluminum 2«C. ins. 
wide and 4\$. ins. long. Along one side, 
i/a-in. from the edge, a line is marked, after 
which the edge is bent over at right angles. 
Two holes '/.-in. in diameter are now drilled 
on centers which are 1 in. from each end 
and '/.-in. from the unbent edge. Two small 
holes arc drilled on the bent-over edge, 
in. from each end in order that the plate 
may be mounted vertically on the chassis 
with screws ami nuts as shown in the pho- 
tographs, Kigs, A and 15. 

After the chassis has been prepared, tbe 



tuning coil is next made. This consists of 
a length of bakelite tubing lt/ 4 ins. in out- 
side diameter and U% ins. long. Beginning 
%-in. from one end, 110 turns of No. 30 
B. & S. wire are wound. The ends of the 
winding may he soldered to lugs which 
have been fastened to the ends of the tub- 
ing by small rivets, eyelets, or screws and 
nuts. Over the filament end of the 
110-turn winding, the antenna primary is 
wound. This consists of 12 turns of the 
same size wire. The tickler consists of 25 
turns of No. 28 B. & S. wire wound on 
bakelite tubing 1 in. in diameter. This coil 
is then inserted inside the tuning coil at 
the grid end. The end of the winding 
nearest the grounded end of the secondary 
should be connected to the plate of the 
detector, if all windings are in the same 
direction. The ends of the primary and 
secondary may be brought out to lugs on the 
grid end of the coil, while the antenna end 
of the primary should be brought out at the 
opposite end. The ends of the tickler may 
he brought out at either end, although it is 
more convenient to use the grid end. 

Assembly of Parts 

Next in order is the mounting of the 
parts on the chassis. The tube sockets are 
first mounted, followed by the mounting of 
the power transformer T2 and the chokes 
CH.l and ( 1 1.2. The variable condenser is 
next mounted; this is accomplished by using 
long screws. In order that the drum dial 
shall have sufficient clearance from the top 
of the chassis, the variable condenser is 
mounted with %-in. brass bushings, through 
which the constructor passes the mounting 
screws of the condenser. NVxt is mounted 
tbe drum-dial driving mechanism. This is 
fastened to the support plate with the flat- 
headed screws provided with the drum dial. 
The support plate is next fastened to the 
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" Tr iple-Twin" Receiver 



LOUD-SPEAKER OPERATION! 

i 

] T TERE is a set that brings back the good old DX days as no set in recent years 
; A i has done. 

Here is a two-tube set (the rectifier tube is not counted) which will spin 
I circles around the best four- to six-tube sets in use today. 

The Editor recently tried this set in his home on Riverside Drive and in a 
{ single night was able to pull in, on a 40-foot antenna, the programs of practically 
i every station East of Denver. Such stations as WBZ, Springfield, which, in his 
i location is never received even with a Super, came in with regular loud-speaker 
£ strength. In a single evening, some 40 DX stations were logged, all being heard 
" on the dynamic reproducer. 

Local stations came in so loud that the small 6-inch dynamic was not able to 
t carry the load and started to rattle. In volume, the reproduction of the set was 
i as loud as that from a good 6-tube midget console set of a well-known make! 
h Here then, is the ideal receiver for the builder who wishes something ultra- 

S new in a set that will be modern in 1933. We recommend it highly to set 
i builders, and all those who want something out of the ordinary. 




chassis. N'ext, the drum dial is placed in 
position. To do this, it will he necessary 
to extend the shaft of the condenser by 
loosening the set screws, after which the 
set screws are again tightened firmly. 

The sensitivity-volume control K2 is next 
mounted in position. If care has been ex- 
ercised, there will he just enough clearance 
between the dial and the variable resistance 
to allow the drum to pass freely. The pho- 
tographs show a left-hand drum, but the 
almve will hold true with the right-hand 
drum as well. 

The power switch S\V. is now mounted 
in the hole drilled in the front of the chas- 
sis, folio wet! by the mounting of the audio 
transformer Tl, and the bypass condensers 
C4., C5, and O). Next is mounted the filter 
condenser Cfi, and the bias resistor R6. 
The two leads from the variable resistor It 2 
are soldered in place before the filter con- 
densers C7 and C8 are mounted on the top 
of the chassis. The tuning coil is now 
mounted under the chassis in the position 
shown. The remainder of the parts are not 
mounted until the receiver is wired. The 
wafer socket provided near the front edge 
of the chassis is for connection to the midget 
dynamic speaker. 

Placing the Receiver in Operation 

To place the receiver in operation, it is 
first necessary to check the wiring in accord- 
ance with the circuit diagram. The voltage.? 
are next checked before the insertion of 
the ttihes. After the tubes are inserted 
and the four-prong plug of the speaker 
cable plugged into the speaker socket on the 
chassis, the voltages are next adjusted. The 
voltages on the '27 detector should be be- 
tween 2*2 1 and 15 volts; this voltage is not 
critical, though a lower value tends to better 
control of regeneration. The voltage on the 
plate of the '95 tube should he 2<i r > volts. 
The bias resistor Ho* is next adjusted in the 
following manner: with the positive ter- 
minal of a 1000-oliuis-pcr-volt voltmeter, or 
other suitable instrument, placed on the 
center tap of the filament winding, and the 
negative terminal to the chassis, the resist- 
ance is adjusted until the voltage is 17 volts. 



The tap of the bias resistor is next ad- 
justed. By keeping the positive terminal 
of the voltmeter on the center tap of the 
filament winding, and placing the negative 
of the meter on the tap of the bias resistor 
Uo\ the voltage is adjusted to 3 volts by 
shifting the tap on the resistor. It may be 
necessary to repeat the operation a few 
times until the voltages are correct. It 
will be noticed that by varying the voltage 
between the center tap of the filament wind- 
ing and the tap on the bias resistor R(i, 
a eontrol of the amount of hum is secured. 

List of Parts 

One llammarlund, Type MM 7, 350-mmf, 
variable condenser, CI; 

One llammarlund, Type SWD-I drum-dial; 

Two Aerovox, Type 200-S, 1-nif., bypass 
condensers, CI, C9; 

One Aerovox, 250-mnif. molded mica con- 
denser, C2; 

One Aerovox, 500-mmf, molded mica con- 
tie nser, C3; 

One Aerovox, Type 200-S, 4-mf. bypass 
condenser, CS; 

Two Aerovox, Type Hi- Farad electrolytic 
filter condensers, i inf., Cli, C7; 



Fig, B 

Underside view of Radio-Craft's set 

One Aerovox, Type Hi- Farad electrolytic 
filter condenser, 8 inf., C8; 

One tuning inductance (described in ar- 
ticle), I.; 

Two National, tiO-nui., :J0-henry chokes, un- 
mounted, CTI.l, C1I.2; 

One Thordarson, replacement type audio 
transformer, Tl ; 

One Franklin midget power transformer, 
85 watts, IT; 

One Klectrad Super-tonatrol, 0-10,000 ohms, 
tapered, R2; 

One Klectrad Tru-volt resistor, Type B, 500 
ohms, with tap, Uf»; 

One International resistor, 
watt, 2 meg., H I ; 

One International resistor, 
watt, 250,000 ohms, 113; 

One International resistor, 
watt, 12,500 ohms, K5; 

One International resistor, 
watt, 100,000 ohms, 1U; 

One Cutler-Hammer power switch, S\V.; 

One "Blan the Radio Man" aluminum chas- 
sis, 10 ins. long, U ins. wide, 2 ins. high; 
(Continued on poye <>22) 



metallized, 
metallized, 
metallized, 
metallized, 



I 




Schematic circuit of the new "l-Tubc" receiver; distant stations are received at loud-speaker 
strength. Tube 1'2 functions as a 2-stapc direct -coupled A,F. amplifier; the first plate's load is 
composed of HS and CI! A. The field coil of the dynamic reproducer forms one of the Alter chokes, 
The position of the tickler coil is fixed; reverse its leads if regeneration is not obtained on 

the first tests. 
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The "Comet" All-Wave Set 



Fig. B 




By means of plug-in coils, this new re- 
ceiver covers a wavelength range of 15 
to 550 meters. A feature of the design 
is the use of a second-oscillator which 
makes convenient zero-beat reception of 
all stations, including GW code. The 
receiver's sensitivity figure is less than 
one microvolt- per-meter. 



THE thoroughly captivating feature 
of radio has always hern '*I)X. M 
With the advent of short waves and 
their innate globe-circling character- 
istics, the fascination has heroine more stir- 
ring tli an ever. And now, especially so, 
with the recent development of an ultra- 
sensitive receiver. 

This is the new I lamina rluml all-wave 
superheterodyne, the "Comet," illustrated 
in Figs. A and 11, The receiver not only 
fills the requirements for short- wave work, 
hut for hroa (least work as well. 

The "Comet," an eight-tube model (Kig. 
1), uses two '27's as oscillators, two '21's as 
detectors, two M.Vs (variable mil's) as l.V. 
amplifiers, a '47 in a resistance-coupled au- 
dio amplifier, and an '80 as a rectifier. 

Features of the Receiver 

The I.F. stage uses a hand-pass tuning 
S)stcm to afford extreme sensitivity and se- 
lectivity with faithful reproduction through- 
out the entire audible range. 

Another unusually interesting feature is 
the second-oscillator which serves a dual 
purpose. By putting this tube into play, 
and this is done by a switch on the instru- 
ment panel, distant stations on both broad- 
cast and short waves can be located with 
utmost simplicity and, also, it enables the 
reception of C\V signals (code) with ease. 

* Ilammarluml Mfg. Co. 



By MARTIN W. LEWIS 

To facilitate precision tuning, the major 
tuning control is supplemented by two fool- 
proof mechanical verniers, one for each 
condenser, located on each side of the major 
control knob. Incidentally, the projection- 
scale method, which affords magnification 
of the scale indications, is used. This, of 
course, provides easy selection of stations. 

For maximum efficiency throughout the 
entire wide range of frequencies which this 
receiver covers, special isolantite form 
plug-in coils are used, Kig. 15. These permit 
complete coverage of all the bands, includ- 
ing broadcast. There are five sets of coils, 
two coils to a set, having the following 
ranges (in meters): 1.5 — 30; 28.5 — 02..5; 
58.8— 130; 1*20— 273; and 210—550. 

A new speaker has also been designed for 
use in this all-wave receiver; it derives all 
the necessary power for energizing its field 
coil from the set. 

Discussion of Circuit 

The superheterodyne has often been re- 
ferred to as the **king'* of radio receivers, 
chiefly because its circuit simplifies the 
problem of obtaining vat form U.K. amplifi- 
cation of almost any desired amount and, 
at the same time, affording i\ high order of 
selectivity which is also substantially uni- 
form over a wide band of signal frequencies. 



Since the advent of screen-grid tubes, 
gang condensers and elaborate shielding, 
It.F. amplification at frequencies within the 




0 10 20 30 40 SO 60 70 60 90 100 
DIAL SETTING 



Fig. 6 

Tuning ranges of the Comet's five eoiJs. 

broadcast band is easily accomplished. 
Therefore, the outstanding advantage of the 
superheterodyne at present is in the matter 
of selectivity. While this advantage is not 
negligible at the comparatively low fre- 
quencies of the broadcast band, its effect at 
the high frequencies involved in short-wave 




2 Fig. 3 Fig. 4 

At A, B and C are shotvn relative selectivity graphs. Stage selectivity. Amplifier selectivity. 
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reception is truly remarkable. 

It ran be shown that a series of tuned 
ci re nits possessing good discrimination be- 
tween two signals cm adjacent channels (say 
HKN) kc. and 990 kc.) must be of very high 
quality, as the percentage difference is only 
1%. Assuming it to he possible to build a 
series of circuits of the same efficiency to 
operate, say, in the 10,000- to U0,00n-kc. band, 
ii would be practically impossible to separate 
two stations operating at 15,000 kc. and 
11,990 kc. since the percentage difference is 
but 1/1-5 of 1 per cent 

Tins principle is el early illustrated in Fig. 
2. Curves A, H, and C represent the tuning 
characteristics of single tuned circuits reson- 
ant at 1,000 kc., 5,000 kc. and 15,000 kc, re- 
spectively. 

The power factor of all three circuits is 
.01 (if of 100), which is reasonably good for 
radio circuits. Since the power factor of all 
the circuits is identical, the selectivity of 
each must also be the same. This is shown 
by the amount of attenuation for frequencies 
2 per cent greater than the resonant fre- 
quency, which is l.l in all three cases. How- 
ever, the reduction of an interfering car- 
rier 10 kc. below the resonant frequency is 
far from uniform and is substantially zero 
in the 15,000-kc. circuit. 

With the superheterodyne principle, this 
difficulty disappears. Hy means of the local 
heterodyne oscillator, the 1000-kc. signal 
(which we shall assume to be the one de- 
sired) is changed to 405 kc. At the same 
time, the inulesired 990-ke. signal is changed 
to 455 kc. and both signals are impressed 
on the intermediate amplifier. The inter- 
mediate amplifier then has the task of ampli- 
fying the 4(>5-ke. signal (for which it is 
tuned) and reducing (or rejecting alto- 
gether) the 455-kc. interference. This is com- 
paratively easy as the percentage difference 
here is 10/165, or over 2 per cent. The ef- 
fective selectivity in this case has been 
more than doubled. This effect increases 



rapidly with increasing signal frequencies. 

Figure 3 illustrates very clearly the result 
of increased resistance in the intermediate 
coils. Curve A is the tuning characteristic 
of a single intermediate coil as used in the 
"Comet." Curve II is that of a coil of the 
same inductance having four times as much 
resist ance. The loss of selectivity due to the 
higher power factor is considerable. 

For this reason, the intermediate coils 
used in the "Comet" are wound with special 
**IJt»" wire, resulting in a power factor of 
.01 (Q of 100). Six of these coils are used, 
two in each transformer, in the tuned plate 
— tuned grid hook-up. This provides six 
sharply- tuned, low-loss circuits in the inter- 
mediate amplifier. While this arrangement 
affords extreme selectivity, the double- tuned 
critically-coupled circuits result in a steep- 
sided response curve with a rounded top, 
thus minimizing the type of U.K. distortion 
known as side-band cutting. 

Figure 4 shows the actual tuning charac- 
teristics of a complete l.F. transformer us- 
ing two of the I , it z- wound coils, each having 
a power factor of .01. While no over-all 
selectivity curves are available at this time, 
a fairly accurate idea of them is given by 
Fig. 5 which is a calculated curve of the 
selectivity of the complete intermediate am- 
plifier based on the actual characteristics of 
one transformer as shown in Fig. 4. 

Although it is obvious that a lower l.F. 
would afford even greater selectivity by 
reason of a further increase in the percen- 
tage frequency -difference, there is another 
consideration which makes a high l.F. de- 
sirable. AH superheterodyne receivers are 
subject to an "image*' interference which, 
stated briefly, means an nn desired signal 
whose frequency difference from the desired 
signal is exactly equal to twice the l.F. used 
in the receiver. 

It naturally follows that a high l.F. les- 
sens interference from this source. A maxi- 
mum spread between a desired signal and its 




The 



Fl*. A 

Hammarlund 14 Comet" 



in a console. 



image interference is especially important in 
short-wave reception. On the other hand 
modern design necessitates the use of an 
l.F. materially lower than that of any of the 
signals to lie received. For these reasons, 
1(>5 kc. was chosen as the l.F. for the 
"Comet." 

Figure n* shows the tuning ranges of each 
of the five sets of coils. Ample overlap is 
provided, insuring complete coverage of the 
entire range of 11 to 550 meters. 

The Filter System 

A '24 type screen -grid tube is used as 
a first-detector or "mixing" tube. 

The second- detect or is also a '24 A type 
screen-grid tube working as a plate-circuit 
(Can tinned on pa ye 62JJ) 



Rl • VOL .CONTROL 
RZ * TONE CONTROL. 




Fit I 

Schematic circuit of the "Comet*' superheterodyne tcccwct. The /./**. ix 465 kc. Tube is used for scro-bcat reception of all signals. 
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IF. Coil Design 



The "how" and "why" of intermediate-frequency transformer construction 

By CLIFFORD E. DENTON 



THK increasing interest in super- 
heterodyne receiving eircnits from 
the home constructors' ami experi- 
menters' anjrle has made more plain- 
tive than ever that old refrain — *'1 low many 
turns should 1 wind on an intermediate- 
freipiency transformer?" 

The author will endeavor to supply such 
information as is neeessary to enable the 
builder to design and construct coils which 
will be hs (food as, if not superior to, any 
on the market. 

A discussion of the advantages of a par- 
ticular frequency, such as 175 ke., over that 
of, say, 1-5 kc, is not within the province of 
this article. There are many reasons set 
forth by engineers as to the respective 
merits of the various intermediate fre- 
quencies of their ehoiee, but today we find 
that for ordinary broadcast reception the 
175-kc. band has become more or less stand- 
ard. For short-wave "superhets," other 
frequencies (some within the broadcast 
band) are used; so the tables which are 
given in this article, for those who are 
not so mathematically inclined, include all 
frequencies from about the center of the 
broadcast band to the old stand-by fre- 
quency, 45 kc. 
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Fig. 1 

Elementary circuit of a typical J.F. amplifier. 

Three of the most important factors to 
be taken into consideration in the design of 
l.K, trans formers are: 

1. The sensitivity required to obtain the 
required power output from low signal 
inputs; 

2. The degree of selectivity necessary per 
stage to give a satisfactory over-all selec- 
tivity in the receiver; and 

3. Mechanical and cost considerations such 
as chassis size, coil-shield size, number of 
tubes, etc. 

An examination of the factors listed 
above will lead us to believe that there is 
more to the design of an l.K. transformer 
than the mere selection of a coil with a 
given diameter and wire turns plus a res- 
onating capacity. 

Design Considerations 
The logieal way to design our coils is, 
lirst, to determine the required degree of 
sensitivity. If we know the total over-all 
gain required for a given output, we can 
ascertain the required gain per stage. We 
shall have a fair idea of the grid swings 



on successive stages at full power output, 
which will enable us to design our circuits 
tor minimum tube distortion and maximum 
selectivity and stability. The solution of the 



Any increase of voltage on the grid will be 
the cause of undesirable distortion and, of 
course, must be avoided. It is best to use 
K.M.S. values in calculating the various 
signal voltages, and as the K.M.S. voltage 
of 50 V. is .707 x 50 — 35.35 volts, we find 
that the K.M.S. value which can be applied 
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"24. TUBES 
CURVE A CURVE- B 
Eh- 180 V. 6t>» 180V. 
ESC 45V. Eso.«75V. 
"ECO-4.5V. ECGJ-7.5V. 
PLATE LOAD-, 2- MEG. 
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27 TUBES 
Eb EcO 
CURVE A - 45V. -SV. 
CURVE B- 90 V. -9V. 
CURVE C «lBO V. -20V 
PLATE L0AD«.2-MEG, 
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RADIO FREQUENCY INPUT- 
VOLTS R.M.S. 




'32 TUBES 
Eb - 174 V. 
ECG- -6 V.l 
EsG * 67.5VVJ 



0 12 3 4 
RADIO FREQUENCY 
INPUT VOLTS R.M.S. 



Fig. 2, left. Cun-cs showing the possible pain that may be expected from a *24 tube. 
Fig. 3, center. The same curves as in Fig. 2, ouly for a '27. 
Fig. 4, right. Same as for Figs. 2 and 3 but for a "32. 



1st faetor listed will he a guidepost in the 
determination of factors 2 and 3. 

Instead of using the level of 50 milli- 
watts output, we shall use the rated power 
output of the tuhe or tubes as indicated 
in the various tables supplied by tuhe 
manufacturers. 

If the power tuhe selected is of the '45 
type, the power output will be MiOO milli- 
watts at the maximum rated voltage. This 
means that if we want a power output of 
1.6 watts (ItiOO milliwatts) to be fed into 
the speaker, the input signal voltage on 
the grid of the '15 must not be greater than 
50 volts peak (the value of the grid bias). 



to the grid of the *W is 35.35 volts. 

Most radio sets today feed the audio out- 
put of the detector into the grid of the 
power tuhe by means of resistance coupling; 
in this case, the detector will have to deliver 
3/5.3 volts to the grid of the output tube. 

Preliminary Calculations 

Figure 1 shows the circuit of a power de- 
tector, resistance-capacity coupled to the 
output tube, and we find that in the case 
of a screen-grid detector and a '-15, K3 will 
be 35.35 K.M.S. volts. No gain can be ex- 
pected from the resistance-capacity unit so 
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Fig. 6, Upper right. Circuits illustrating the effects of distributed capacity. 

Fig. 7, lower right. Circuit illustrating the effects of coil resistance on a tuned circuit. 

Fig. 8, left. Curve showing how the "Q" of a coil may be computed. 



www.americanradiohistorv.com 



April, 1932 



R ADIO-CR AFT 



597 



t hat the voltage at K2 must also be 35.35 
volts. Figs. 2, 3, an (J 1 show the possible 
audio output of three standard tubes used 
as second-detectors in "superhcts." These 
curves show the A.F. output volts (K.M.S.) 
of the '21, *27, and tubes plotted against 
the K.F. input volts (K.M.S.) and are very 
useful in view of the fact that they give us 
the required operating potentials for these 
tubes used as detectors and the required 
K.M.S. values of the incoming signals to 
"kick** t lie power tube. Figs. 2 and X also 
show the points where grid current will 
start due to overloading of the grid by the 
incoming signals. 

Hcferring to Fig. 2, we find that a signal 
of ;f.21 (K.M.S.) volts is necessary on the 
grid of t lie '21- detector to fulfil the require- 
ments '»f the '-15 for maximum power output. 
The signal on the grid should not exceed 1 
\olts K.M.S. or the grid will draw current, 
thus causing distortion. In the case of the 
'27, Fig. we ft mi that it would require 
an K.F. input of 12 volts to deliver an A.F. 
output of 13 volts. This tube will not satisfy 
the condition of maximum power output 
unless a high-priinary-inductance A.F. trans- 
former, with a turns ratio of at least 3.5 
to 1, is used. A bad feature of such a tube 
is the fact that grid current starts to flow 
at about 12.5 to 13 (K.M.S.) K.F. volts. 
Under all conditions, it is advisable to work 



K.M.S. volts on grid of detector 

K.M.S. volts input from antenna 
4 volts 

or - — 2lX),0(M) gain. 

,0IMN)20-volt 

As a certain amount of amplification can 
be, and is, obtained by one or more stages 
of conventional T.K.F. ahead of the modu- 
lator tube (first -detector), it is not abso- 
lutely necessary that the entire burden of 
amplification be borne by the l.F. ampli- 
fier. If there are two stages of T.K.F. 
ahead of the modulator, then there will he 
a voltage gain of about 15(H) (assuming a 
gain of about 40 volts per stage) which must 
be considered in designing the l.F. amplifier. 
The reader will recognize the necessity of 
using p re-amplification before the modulator 
as this phase has been covered in many 
excellent articles on the subject. 

Now. let us sec just what the final figures 
will be with the added gain obtained in the 
p re-amplifier. 

If the input to the receiver is .<XMX)2-volt 
and the prc-amplilier has a gain of 1500, 
then the input to the first l.F. transformer 
will be .00002 x 1500 or .03-volt. The 1 
volts required by the detector, divided by 
the .03-volt input to the l.F. amplifier, will 
then be the voltage gain required by the 
l.F. amplifier, which is 133,3 volts. 



TABLE I 



"WBUB-PIH-IKH" of IPJUTO HI KB 



F.ft S. 



PCC SCC BSC 88C 



Sm. SCC 



sac 



u 
is 

16 
17 
18 
19 
20 
21 
22 
25 
24 
25 
26 
Zt 
28 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
38 



13.7 
16.0 
16.7 
16.6 
19.6 
22.6 
24.6 
27.5 
30.0 
32.7 
36. 6 
38.6 
41.6 
46*0 
46.6 
62.0 
66. 6 
60.0 
62-7 
66.3 
70.0 
73.4 
77.0 
80.3 
63.6 
89*7 



14.6 
16.2 
16.0 
20.0 
22.3 
26.0 
27.6 
30.8 
34.0 
37.6 
41.6 
46.7 
60.2 
66.0 
60.0 
66.6 
71.3 
77.3 
63.7 
90.3 
97.0 
104.0 
111.0 
126.0 
133.0 
140.0 



14.7 
16.4 
16.2 
20.0 
22.3 
26.2 
27.6 
30.8 
54.0 
37.6 
41.6 
48.7 
60.2 
66.0 
60.0 
66.6 
71.5 
77.5 
85.7 
90.5 
97.0 
104.0 
111.0 
126.0 
153.0 
140.0 



16.0 
17.0 
19.0 
21.2 
23.6 
27.0 
29.5 
32.6 
36.6 
40.7 
46.3 
60.3 
66.7 
61.7 
68.3 
78*4 
63.1 
91.6 
101.0 
110.0 
120.0 
131.0 
145.0 
166.0 
168.0 
161.0 



16.2 
17.0 
18.7 
21.4 
24.0 
27.2 
30.1 
35.6 
37.7 
42.5 
47.2 
62.9 
69.0 
66.6 
75.9- 
82.2 
92.3 
105.0 
116.0 
150.0 
146.0 
164.0 
162.0 
206.0 
256.0 
261.0 



14.2 
16.8 
17.6 
19.6 
21.7 
24.2 
26.6 
29.6 
52.7 
36.1 
39.7 
43.7 
47:6 
62.1 
57.0 
61.9 
67.4 
72.8 
79.1 
86.6 
91.7 
96.6 
105.0 
115.0 
120.0 
128.0 



14.7 
16.5 
16.4 
20.5 
22.9 
26.8 
28.4 
51.6 
56.0 
39.0 
43.1 
47.9 
52.8 
68.1 
64.4 
70.6 
77.9 
86.5 
92.9 
105. * 
112. Q 
125. C 
I55.fr 
146. 0 
187. n 
172.1- 
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Fi*. 5 

An elementary circuit illustrating hoiv a signal is amplified through an amplifier. 



the tube at some value below that which 
causes the flow of grid current. 

If it is desired to use a pentode as the 
output tube with a screen-grid second- 
detector, we find that an K.F, signal input 
of less than 2 volts will he sufficient to 
deliver a power output of 2.5 watts. 

If push-pull circuits are used in the out- 
put stages, the A.F. signal voltages will 
have to be doubled ami, as the output of 
the detector cannot be increased without 
severe distortion, it is necessary to add an 
additional A.F. stage so as not to overload 
the detector. 

Calculation of Gain 

Having determined the minimum U.K. 
voltages which must be supplied to the grid 
of the detector to deliver the maximum 
power output, we are in a position to de- 
termine the total gain which must be ob- 
tained from the l.F. amplifier. 

.Modern radio receivers of the super- 
heterodyne type have an input sensitivity of 
less than 5 microvolts per meter and. with 
the standard height of the antenna set at 1 
meters, we find that the absolute sensitivity 
will be abend 20 microvolts (a microvolt 
being one-millionth of a volt). Thus, if we 
desire a receiver (as shown in Fig. I) that 
will deliver about 1 volts of U.K. signal 
to the detector from an input signal of 20 
microvolts, the total voltage gain of the 
amplifier will be 



As it will be impossible to obtain a gain 
of 133.3 in a single intermediate stage, it 
will be necessary to use two stages working 
at a gain of about f»5, or three working 
at 11 per stage. 

In the example cited above, the amplifica- 
tion due to the modulating tube is ignored, 



as various conditions develop which cause 
the gain of this portion of the circuit to 
vary over wide ranges. The sensitivity and 
output will he affected by the strength of 
the received signal, by the power output of 
the local oscillator, and by any change in 
operating potentials which may take plntc 
as the receiver is functioning. 

The check for the correctness of the calcu- 
lation can be made by multiplying the g iiu 
in the pre-amplifier by the gain in the l.F. 
amplifier; thus, 1,500 x KM. 3 gives a value 
of 199,950. 

Figure 5 shows a skeleton circuit with the 
voltages developed in the various circuits. 
Two stages of l.F. amplification are shown 
and, as each stage is not working at the 
maximum possible gain, the l.F. amplifier 
will he very stable ami the coils easy to 
design. 

If an actual condition exists where the 
gains and voltages are measured and found 
to lie as indicated in Fig. 5, the volume 
(Continued on p<itje <>21) 
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An automatic coil-condenser calculator. Knowing the value of cither a coil or a tuning condenser, 
the other may be determined, for any wavelength by reference to the chart. 
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An R.F. Tuner Chassis 




Ff*. A 

Front view of the Supcr-Da-Lite-R broadcast receiver. 



WE AIM TO PLEASE! 
Editor, Radio-Craft: 

Will you kindly publish an article, 
in the near future, on the construction 
of a modern radio tuner 

I have made several unsuccessful 
attempts to modernize the R.F. stages 
of an old " *26 and '27" set by using 
type '24 and *35 tubes. The amplifier 
parts and power packs are still O.K.; 
there is enough "A" and "B M voltage 
to accommodate two or three more 
2.5-V. tubes. 

A unit like this should be of great 
value to Service Men who modernize 
old sets. 

R. Pkck 
Philadelphia, Pa. 

(This letter will serve to introduce 
the R.F. tuner described by Mr. An- 
thony Swale Waring. Further infor- 
mation on coil design appears in the 
articles, "R.F. Coil Design," by C. W. 
Palmer; also, "The Design of R.F. 
Transformers/* by Sylvan Harris. — 
Technical Editor.) 



DURING the past years, Radio-Craft 
lias contained advance information 
on a series of receivers designed by 
K. Hunting Moore, commencing 
with "Everyman V and progressing through 
the "Moore-Daniels DX-5," "Moore Super 
DX-R," and, last year, the M I>n-l,itc-R." 
All of these sets were arranged in kit form 
for the home builder. This year, Mr. Moore 
has brought forth a receiver which he calls 
the "Supcr-I)a-Litc-R." This receiver is of 
particular interest because, utilizing nothing 
hut standard circuits, and without any 
"tricks" or "freaks," it contains in one re- 
ceiver practically every advance and refine- 
ment known today to the art of broadcast- 
receiver design. Multiple hand-pass tuning, 
distortionless volume-control, automatic vol- 
ume-leveler and fading compensator, diode 
detection, dynatroii oscillator, tuning meter 
(if desired), single tuning-control, and an- 
tenna compensation— all are incorporated in 
this very simple circuit. 

The circuit is shown in Kig. 1, and the 
lavout can easily he seen from Kigs. A and 
1).' 

Discussion of Circuit 

The antenna is coupled to the receiver 
through an adjustable condenser CI which 
may be adjusted from the panel to the 
proper value for any antenna, whether long 
or short. An U.K. choke I -15 is connected 
directly between the antenna and ground 
binding-posts to permit any static charges 
which may aceumulatc on the antenna to 
leak off, and to partially resonate the an- 
tenna circuit when a short antenna is used. 

The first two tuned -circuits in the re- 
ceiver constitute a band-pass filter having 
an effective width of about 12 kc. at 50<Vkc. 
setting and 15 kc. at 1500-ke. setting. This 



By A. S. WARING 

adjustment compensates for the tendency of 
the succeeding circuits to sharpen up some- 
what more at the high-frequency settings 
than at the low and results in an effective 
8-ke. hand-pass effect through the entire 
high-frequency tuning system. 

The two U.K. tubes are coupled to each 
other and to the first-detector tube by a 



oscillator circuits, is also the first detector. 
The oscillator is adjusted to tune 175 kc. 
higher than the U.K. circuits by using a 
series-parallel padding arrangement result- 
ing in a minimum to maximum ratio of 5.33 
to 1 on the condenser, and an inductance 
which is 81 U% of the value of the coils 
in the U.K. stages. 

The output of the first-detector tube is 
introduced into a two-stage I.F. amplifier 
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Fi*. 2 



Schematic circuit of the potver unit suitable for use with the Supcr-Da-Litc-R. 



rather unique circuit. A tuned circuit is 
introduced into each plate circuit, resonated 
at <>00 kc., find a small capacity of the order 
of in mmf. is used to couple the plates di- 
rectly to the grids of the succeeding tubes. 
The capacity coupling is progressively more 
efficient as the frequency approaches the 
1500-kc. end of the band while the reactance 
in the plate circuits increases the amplifica- 
tion in the tubes themselves at the low- 
frequency end, the combination resulting 
in a measured amplification per stage of 
between 3H and II over the entire band. 

A dv natron oscillator, known in engineer- 
imr circles since 11)21 as the most stable of 



using band-pass circuits throughout, and 
tuned permanently at 175 kc. This ampli- 
fier has an over-all amplification of 48,000. 
Both griil circuits are provided with over- 
load compensation circuits to prevent the 
tubes from drawing grid current and block- 
ing on very powerful local signals. 

A diode detector, formed by a '27 tube 
with grid and plate tied together, is used 
for the second detector. Since this type of 
detector operates on the same principle as 
a crystal, viz., pure rectification without any 
natural amplification rather than the usual 
tube-detection as a distorting amplifier, the 
inherent distortion of the latter is eom- 
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pletelv avoided, and the quality of repro- 
duction is reminiscent of the beautiful tone 
of a crystal set, which we have often longed 
for in an all-tube receiver. 

A filter is placed in the output of the 
detection circuit- Radio frequency is blocked 
by the K.F. choke L9 and bypassed to ground 
through condenser CH. The audio com- 
ponent of the rectified current completes its 
circuit through 1(11 which causes a drop 
across it which is applied to the grid of V7. 

The D.C. component of the current passing 
through It 1 1 develops a voltage (IK) drop 
across li 11 which is directly proportional to 
the signal, and ranges in value from about 
1 volt on a very weak signal to 20 volts at 
the strength which will just operate the 
power tubes without overload. 

The switch of It 1 1 is connected through 
suitable filters to the grids of the U.K. am- 
plifying tubes, so that with SW.l up, the 
entire voltage developed across It 11 is 
added to the normal negative bias on the 
grids of these tubes. As a result, the am- 
plification is ordinarily reduced by a value 
directly proportional to the incoming signal, 
and the voltage delivered to the audio will 
tend to remain substantially constant re- 
gardless of whether a loud or weak station 
is tuned in. The entire dial may he swept 
without any blasting on locals or loss of 
I)X stations without ever touching the 
ma nu« 1 v< »1 umc-eont rol. 

The Power Amplifier 

The power amplifier is a standard circuit 
using *15 tubes in push-pull. The output of 
the receiver is ample to excite these tubes 
to their maximum even on a very weak dis- 
tant signal, and would badly overload pen- 
todes were it not for their "J0% third- 
harmonic distortion eh a raet eristic, which 
latter is alone sufficient to bar them from 
any receiver out of which real quality is 
expected. 

This receiver, operating during the past 
three months in the heart of New York's 
downtown skyscraper district, has consistent- 
ly brought in: WT1C (Hartford); \VI1\ 
\VFI, WCAT (Philadelphia); WGY 
(Schenectady); WPG (Atlantic City); and 
WTAM (Cicveland). These stations have 
been received during daylight hours and, 
during evening demonstrations, the receiver 
has never failed to produce Mexican and 
Pacific Coast stations by <>:00 P.M., K.S.T. 




Fi<. B 

Undcr-chassis view of the sensitive broadcast tuner. 



Stations on both adjacent channels to each 
of the powerful locals arc readily received. 

In many localities, the use of automatic 
volume-controls is not necessary. For such 
cases, the switch SW.l is used. When it is 
thrown down there is no automatic volume- 
eon trol, and when it is thrown up, the A.V.C. 
is connected. To vary the amount of auto- 
matic control secured, It 11 may be made 
variable as a potentiometer, the arm of the 
switch being connected to the arm of the 
potentiometer. 

Parts List 

One set Moore "Super-Oa-Utc-R" coils, Ll, 
1-2; 

One set Moore "Supcr-Da-Iatc-K" tuning 

coils, I*), 1.1; 
3ne set Moore "Super-Da-!. ite-K" oscillator 

coils; 

One set Moore "Stipe r-Dn-I Jtc-lt" I.F. 

transformers, 1.5, 1,7, 1.8, 1.5); 
One Moore tuned antenna impedance, !,(>, 

CI; 



ittie Moore enameled steel chassis; 

One three-gang .OOOMftf-mf. clockwise tun- 
ing condenser, Cl ; 

One two-gang .OOO.'WS-mf. counterclockwise 
Inning condenser, C2; 

One Ilaiumarhind padding condenser, CM; 

Two l.-mf. condensers, C5, Cl.'J; 

Two .5-m f. condensers, Co\ C7; 

Three ,02-mf. condensers, C8, C!>, CIO; 

One .002-mf. condenser, Cll; 

One bypass condenser, 1 inf., Cl2; 

One 3,000-ohtn volume control Kl with line 
switch SW.2; 

One 225-ohin resistor, 1(2; 

One 12,500-ohm resistor, 1(3 (25 watts); 

One 25,000-ohm resistor, 1U (25 watts) ; 

Two 100,000-ohtn carbon resistors, 1(5, K<>; 

One 7,500-ohm carbon resistor, 1(7; 

Two 250,000-nhm carbon resistors, 1(8, 1(9; 

Two 50,000-ohm carbon resistors, K10, K15; 

Two 25,000-olun carbon resistors, 1(11, Kll; 

One 500,000-ohm carbon resistor, 1U2; 

One 2,000-ohm resistor, 1(13; 

One 750-olmi resistor, 1(1(5. 



II coupling 




sw.t 



CHASSIS 



(tuner chassis; 



. SW. FOR AUTO. Muyn 
250+ VOL . COKTROL ******* 



Fig, 1 

Complete circuit diagram of the tuner. This tuner employs automatic volume -control, band- pass tuning and variable-mu tubes. 
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An Improved 



Band Selector 



A description of a novel band selector used for obtaining a "flat-topped" response 
It uses but two tuning condensers and is the equivalent of lour. 



curve. 



WHKX a receiver's selectivity (that 
is, the decree of sepa ration of a 
radio signal of one carrier f re- 
siliency from undesired waves of 
different carrier frequencies) is accomplished 
by the usual method of employing a tuned 
circuit, or several circuits, the frequtney- 
rcsponse characteristic of the receiver is 
rather "peaked" (Fig. 1A) since there is 
only one frequency at which the eapacitivc 
and inductive reactances of the circuit are 
balanced. At any other frequency there 
will he an unbalanced reactance, which cuts 
down the response to such frequency. Thus, 
in receiving a modulated wave, such a sys- 
tem will receive one frequency of the band 
effectively and the other frequencies of 
the band less effectively or not at all, with 
resulting signal distortion* 




Fig, 2 

Diagram \\lustratina the manner in which the 
band- pass circuit is connected. 

Band- Pass Filters 
In order to overcome this disadvantage, 
it has been proposed, in the past, to con- 
st ruet a receiving circuit in such a manner 
that it is, so to speak, transparent for a 
definite hand of frequencies, instead of a 
single frequency; in other words, its fre- 
quency-response eha met eristic assumes a 
"iKpia re-top" shape instead of the markedly 
peaked shape corresponding to a single 
timed circuit (See Fig. Ill)- » s,l <'» 
euits are well known and commonly called 
band- pass filters; they consist essentially 
of a definite number of individual units or 
circuits, thus constituting a chain of re- 
actances connected alternately in parallel 
and in series. It is well known that the 
sharpness of the frequency- response char- 
acteristic of such a filter increases with 
the number of filter units; or in other words, 
the cut-off frequencies at both ends of the 
band become more marked and the curve 
assumes a shape closer to the ideal ree- 



By H. F. DALPAYRAT 

t angular form as the number of the indi- 
vidual units of the filter increases. 

Another means, which has been suggested 
for obtaining a broad-band reception char- 
acteristic in a receiver, consists in the use 
of a number of variable condensers placed 
in different tuned circuits (such as the 
tuned circuits coupling successive amplify- 
ing stages) and detuning these circuits in 
respect to each other in such a manner 
that, by the combination of their individual 
peaked resonance characteristics, the band- 
pass characteristic in the output circuit of 
the receiver is obtained. (Fig. IB). 

The disadvantage of the latter method 
lies in the necessity of a great number of 
tuning elements in each stage, or a com- 
bination of staggered tuning elements in 
several stages, whereby the construction of 
the set is unnecessarily complicated; or 
else the amplification in each of the stages 
of tuning does not reach its maximum 
amount, since the maximum amplification 
will occur only when exact tuning is ob- 
tained in each stage. 

Furthermore, it has been found, when 
using such a filter circuit in the antenna, 
or between the antenna and the receiver, 
that it is necessary to use more than two 
units for such filter, in order to obtain a 
practically square- top curve. The condi- 
tions of broadcast reception today require 
a frequency- response characteristic in the 
receiver which will cut off sharply at the 
limiting (high-modulation) frequencies of a 
ten-kilocycle broadcast channel. 

Feed-back in the Filter 

The writer has applied for a patent on 
a new, improved band- pass filter system, 



especially designed for broadcast reception, 
which will have at least a double effective- 
ness on the sharpness of the frequency cut- 
offs at the limits of the broadcast channel 
to which the receiver is tuned, ami with a 
small number of filter units (preferably 
two). To obtain this effect, the energy 
applied to the input of the filter, after 
passing the same, is wholly or partly fed 
back, preferably after amplification, to pass 
the filter a second time; and is, only then, 
applied to the receiver itself. Hy thus 
utilising the filter twice, so to speak, the 
effect of a filter having double the number 
of cireuit units is obtained and, accord- 
ingly, an improved response-characteristic, 
as to the sharpness of the cut-off fre- 
quencies. 

A further object, achieved by my inven- 
tion, is that of stable regeneration sufficient 
to increase the signal to a considerable ex- 
tent, over the full wavelength range of 
pass filter action suitable for the proper 
tuning; at the same time retaining the band- 
reception of signals. 

The fundamental circuit of the regenera- 
tive filter is shown in Fig. 2; and a sim- 
plified version in Fig, 3. The tube VI, 
it will be seen, is connected backwards; 
that is, the aerial coupler secondary is 
across the plate. The band-pass filter, de- 
signed to extend the frequency- response 
range, consists of the two tuned circuits 
L3-C1 and 1A-C2 (Fig. 2). These are 
coupled by the small series-condenser C$, 
while CI and ('2 are operated by the same 
dial knob. This filter is simple and cheap 
in design; and it gives increased sharpness 
of cut-off at the edge of the band. 

The method of its operation is this: the 
signal input from the antenna is trans- 
(Cotit tutted on pa ye f>27) 




Fi*. 1 

At A left, the response curves at the output of three tuned circuits, a. b f and c. At B. the 
over-all response with the three tuning condensers detuned, and at C. the response of the new 

band-pass tuner. 
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EVKK since the inception of human exist- 
ence, there has been recognized a need 
for association in one form or another. This is 
manifested in our present-day civilization by the 
existence of armies, navies, trade unions, clubs, frater- 
nities, etc. Every profession has its association and, 
because of them, a consolidation of individual facts is 
possible. Taken by itself, a fact usually docs not have 
much meaning, but when verified and added to other 
related facts, a much more comprehensive knowledge 
of the subject may be obtained than would otherwise 
be possible. 

The radio profession, as well as others of a technical nature, 
may be roughly subdivided into three categories; the scientific, the 
engineering, and the service fields. The first two are beyond the 
scope of this discussion, but it is the third that we arc especially 

interested in. 

Hadio Service Men have 
attempted to unite many 
times, /bey have failed in 
the past because of lack 
of sufficient support, lack 
of finances, or lack of 
proper organization meth- 
ods. The need for an asso- 
ciation of qualified Service 
Men is apparent. This 
need is being pushed into 
the foreground not only 
by men who have the fore- 
sight to recognize •the ne- 
cessity of such an association, but also by that class of "quacks'* 
who, by their consistent fraudulent operations, make the demand 
for a recognized organization of trained men all the more imperative. 

The O.R.S.MA. 

With the above facts in mind, an organization culled the Omci.w. 



By FRED BOKHM 



Service Mens 



who wishes to join is not financially obligated in 
any manner, shape or form. It is maintained 
for the benefit of the service field as a whole ami not 
as a means of gaining a livelihood. 



How to Become a Member 

Service Man desires to become 



member 



The O.R.S.M.A. seat. 



Service 
plies to 




RADIO SERVICE SHOP 

n. c 



AM** 




AM* . 



RALPH C REEDER 

1131 So. Piton Street 
Pbiladelpru*, P* 



Itr SEAvpc iv 



TLnti CHECKED 




Twin. ^_ 












LMt JiW> P*f Hmd . 

















Official stickers of the O.R.S.M.A. 



tn OK 



pnHtUm, ahf "TOTAL" 



ICaiho Skhvick Mkx's Association 
and incorporated under the laws 
of the State of New York in 
November of the same year. 
During the period intervening 
between that time and the pres- 
ent, 15,000 men have responded 
to its call. It is the hope of 
the organization that 100,000 men 
will eventually be enrolled. It 
should be emphasized that the 
O.K.S.M.A, is strictly a ium- 
profit association, it being main- 
tained at considerable expense 
by a group of influential men 
who comprehend the advantages 
to be secured b • such an organi- 
zation, There is no "initiation" 
or entrance fee; a Service Man 



was formed in the fall of \M(> 



Date 1/ZB/ZZ 

OFFICIAL RADIO SERVICE 
MEN'S ASSOCIATION 

This certifies that 

Harold Tuttle 

who has satisfactorily proved his technical 
qualifications as a Radio Service Man, by 
passing the examination of (his Association, 
-as been accepted as a member of the 

OFFICIAL RADIO SERVICE MEN'S ASSOCIAflON 

nd that we commend him to tkmJl.aJio Trade, 
and to the owners of radio ^]Tv*jk^ a5 a du 
qualified Service Man. 




N? 6843 



•Executive Secretary, The Official 
Kadio Service Men s Association. 



Membership card issued to members of the Association, 



When a 
(one of the 
r e <{ u i r e- 
m e nts i s 
that he 
must he a 
Man) he ap- 
the offices of 
the Association. His 
name is immediately 
placed on file and a 
printed examination is 
forwarded to h i in . 
The applicant is on 
his honor to take the 
examination himself. It 
has heen the experi- 
ence of the Associa- 
tion that when a man 
is placed on his honor, 
the examination will 
he executed properly. 
If an applicant fails, 
he may take the ex- 
amination ajrain after 
t h re c months. The 
papers are prepared 
and are graded with 
the cooperation of a 
jrroup of nationally- 
known organisations which arc: The Crosley Kadio Corporation; 
(mpihy-Gnrnow Company; Stromherjr-Carlson Telephone Mfp. Co.; 

Colin B. Kennedy Corp.; KCA- 
^ Victor Company, Inc.; Stcwart- 

Warner Corp,; HCA Institutes, 
Inc.: Kast-Bay Hadio Institute; 
Kadio Training Association of 
America; School of Knjrineerinjf 
of Milwaukee; Hadio College of 
Canada: Hadio Division, Coyne 
Klectrieal School. 

After the applicant has passed 
the examination, he receives a 
card which, as may he seen, 
hears the photograph of the 
member and the seal of the Asso- 
ciation in order to avoid forgery. 

Stationery 

There are many members who 
correspond a jrrcat deal and, 
(Continued on potje 



Service Record-card -vhich also may be secured. 





Secretory, Official Radio Set we Mer»'» Auoc 



WWW. 



602 



RADIO-CR AFT 



April, 1932 



Operating Notes 

The Analysis of Radio Receiver Symptoms 



ANOTHER Monday and it's starting 
off as usual with lots of service 
orders. I used to wonder why Mon- 
* day was always a busy day with the 
radiotrician but I think it is easily explained 
by the faet that people have more time at 
home on Sunday and consequently notice 
the shortcomings of their radio. 




S f 

"IVc make it come back by tvigpling the big 
tubes in their sockets/' 

Well, let's see if the tool bag and collec- 
tion of gadgets arc all here. Yes, everything 
is shipshape and the much-abused (but also 
much-used) test set is O.K. and ready to 
help me "Head 'em and Weep." 

Brunswick "15" 

Here's the first order; "Service Bruns- 
wick 15— cuts off." An early-morning 
"massage" on the owner's doorbell and the 
maid lets me in with the remark, "The radio 
is playing alright now but it cuts off some- 
times." That in format ion isn't very helpful, 
for a great many things could cause that 
trouble, but 1 licgin a quiz of the maid. 

You know, servicing radios is a bit of 
'•Sherlock Holmes" stuff in analysis and 
deduction, and a chance remark of the set 
operator may be a clue that leads directly 
to .the trouble which otherwise might take 
lots of valuable time to locate. This is a 
typical case for, in answer to one of my 
questions, the maid volunteers the informa- 
tion "that we make it come hack on by 
wiggling the hip tubes in their sockets." 

"Ah!" 1 say, "That's simple." For previous 
experience has taught me a trick about that 
complain*. Plugging in my soldering iron, 
I remove thr chassis. The detector is resist- 
ance coupled to a pair of parallel '45's. In 



By D. G. McCALL 

this circuit, there is a detector-plate resistor 
that apparently has mi coupling condenser 
to the parallel grids of the power tubes, but 
there is where the trick comes in. The 
coupling condenser is concealed under the 
fiber mounting-panel and the lead from this 
condenser is brought through this liber and 
the end of the lead connected and hidden 
by a drop of solder on the plate-resistor 
solder in g hip. Enough heat to make the 
solder at this junction run will remedy a 
bad connection and eliminate the complaint 
of "cutting off." In fact, 1 always heat this 
joint when working on the Brunswick 15 
or 22 chassis. 

Radiola "60" 

And the next order reads, "HCA <>0 -Inst 
its pep." As 1 hustle across the lawn in the 
early morning sunshine, 1 shoot an eager eye 
over the antenna installation. It is a clean- 
cut job and doesn't give any signs of trouble 
there. The owner is at home and points 




"The customer is dcliphtcd with the small 

repair bill." 



out that the set is dead until the volume is 
advanced all the way, and then it plays 
weakly. 

A check of the tubes on an A.C. checker 
shows them to be normal. Plugging in the 
analvzer, 1 find low plate-voltage all over 
and the "M.A. test" in the plate circuit of 
each tube causes the needle to barely wiggle. 
A certain sign of something wrong in the 
voltage-distribution system. 1 suggest taking 
the set to the shop for careful analysis. 

Later, at the shop, after failing to find a 
short in the filter or bypass condensers, I 
measure all resistors and cheek these read- 
ings with the values given in the schematic. 



The big, black, carbon resistor (bleeder) 
is supposed to be 20,000 ohms but tests only 
3,000 ohms. 

Replacement of this resistor with a high- 
wattage, wire- wound resistor of correct 
value secures a miraculous return to "peppy" 
performance in this set, and the customer 
is delighted with the small repair bill, as he 
has learned to dread power-pack repairs as 
expensive. 

Next order says, "Owner refuses to pay 
for radio until fixed, complains of peculiar 
vibration or distortion on voice. You are 
fourth Service Man to he sent. FIX IT. 
Brunswick SMI." Now that sounds bad. I 
(ind the owner at home and "sore as a 
boil" on the subject, lie says, "You're the 
fourth man out here— hope you surprise me 
by really doing something." 

1 ask this man questions until he seems 
annoyed so I say, "Mr. X, I hope you will 
permit inc to ask questions because I am 
earnestly trying to get to the bottom of this 
trouble and remedy it. And you know," 1 
added, "my Company wants to please yon 
and, besides, it will be to my credit to fix 
it. So please don't take the attitude that 
we are too dumb to realize that your satis- 
faction is of paramount importance." 

He looks at me peculiarly and says, "1 
believe you do want to fix the darn thing, 
hut all the other guys sent out here seem 
to think I'm unreasonable and a bit nutty." 
I laugh heartily and he manages to put on 
a weak smile, the first sign of good humor 
he has shown. Then and only then do 1 
turn on the set. 

1 notice a slight rattle of the speaker 
cone but say nothing as I want tins man to 
tell me what he hears. But he seems not to 
notice this. Then I switch to "distance" on 




That's it, hear Ht" cried the customer. 
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"Wander when truth in adx'crtising will appear 
ill the radio world?*' 



the I.-D switch (although we are tuned to 
a local station) and reduce the volume con- 
trol. Instantly there is real distortion. 

"That's it,** the customer says excitedly, 
"hear it:-" Then I explain that the set 
overloads and distorts when the signal input 
is too great, as it is with the* switch on 
"distance" and the set tuned to a local, lie 
instantly takes the attitude that I have 
proved him in the wrung and he emphatically 
denies using the switch incorrectly. Fur- 
thermore he gets sore again. 

So I see that I have to "kid him along'* 
some more. lie is just dying to see someone 
plunge into the insides of that set so I 
decide to satisfy hint at any cost. Sud- 
denly, I say, \\y .love! I hear it now. 
That's the voice coil of the speaker rubbing 
the field magnet." And I proceed to rip 
loose wires, loosen holts, screws, etc. lie 
watches with fascinated interest as I show 
him how I center the voiec-coit spider. 

After 1 reassemble it, he says it sounds 
fine and is genuinely pleased. But 1 know 
(and I expect he realizes it, too) that when 
he turns his switch on "distance" and tunes 
in a local, he will hear his trouble again. Hut 
he hasn't complained again and he won't 
complain again. He'll be ashamed to. The 
boss complimented me tin fixing this instru- 
ment hut I think it was a case of "fixing" 
the customer. 

The next few calls are new sets that have 
failed because of bad tubes. I fix these in 
short order, but am careful to explain to 
the new owner in each instance that one 
or more tubes out of a new set are likely 
to prove defective in a few days, and that 
this does not mean that the radio is "burn- 
ing out tubes too fast." 

Crosley Showbox 

And now here's a "pain in the neck." 
"Crosley Showbox you serviced yesterday 
still cuts oft- -complaint on your work — no 
charge." How I hate to see an order like 
that ! Makes me want to crawl in a small 
hole and pull it in after me. The Boss 
always thinks the worst (carelessness on the 
Service Man's part) on such a call-back, 
and it mortifies me every time, although I 
know it's impossible to have a perfect hat- 
ting average on radio service. 

The day before, I had replaced an erratic 



'27 tube in this set and thought I bad cured 
Hie complaint of cutting oft'. 1 take this 
set to the shop and flounder around some 
time on the wrong traek. A thorough check 
shows no detective resist ors, condensers, 
tubes, or bad connections until suddenly I 
discover a bad speaker-cable where the 
field-supply wires are shorted onto the out- 
put of the set (l)ynacone speaker). I re- 
place this cable and the set plays beautifully 
in the shop for hours. 

Next day, before taking it back to the 
owner, I turn it on for final test — and it 
cuts off! While debating whether to smash 
it with a sledge hammer or throw it out 
the window, a bright idea comes to me. 
Kxanii nation shows that the tension spring 
on the rotor shaft of the tuning condenser 
is adjusted by a collar and set screw on 
the hack of the shaft. Shaking the rotor 
shaft causes the set to cut off. I loosen 
this (Miliar, clean the contact points, and 
then force the collar back against the tension 
spring and tighten the set screw. Then a 
drop of Xujol on the contact hearing, and 
the Crosley stays fixed this time. 



Phdco Models 

Lack of all "IV voltages in Philen Models 
111 ami 112 receivers may be due to various 
common causes and defects, which are eas- 
ily found (if the Service Man knows where 
to look for them). One reason for this con- 
dition that is not so readily ascertained is 
an open section, or sect inns, of the 70-ohm 
center-tapped resistor connected in the 
negative return circuit of the high-voltage 
winding. This wire- wound resistor is lo- 
cated adjacent to the '80 socket, and is 
indicated in Kig. 1. 

The I'hilen !>0 series is frequently serviced 
because of bum. The close proximity of the 
audio stages to the rectifier results in a 
certain amount of hum caused by coupling. 
The manufacturer has provided for this, by 
furnishing a shield plate xchieh must he in- 
vert eti in its cliff* between the pentode tube 
and the rectifier. For minimum hum, care 
should he exercised iu selecting the pentode 
and first A.K. '27 to be used in the receiver. 
In most cases, slow-heating '27 tubes have 
been found to develop the least hum. 




Fi*. 1 

Detail of the power unit of the Philco models 
111 and 112 receivers. 



Bosch Models "48," "16," "17" and "J" 
Often the complaint of weak reception 
will be had on the Bosch "18," "!<>," "17," 
and *M" models. The usual service pro- 
cedure of many Service Men in isolating the 



And now an antenna to put tip and then 
a few more calls on bad tubes, together 
with the never-ending explanation to new 
customers that they will (jet static even if 
the set manufacturers' advertisements 
promise them "quiet reception on far-away, 
weak stations just like your locals." Won- 
der when truth in advertising will appear 
in the radio world? But as one Service 
Man said, "It's up to the Service Man to sell 
Yin on the idea of getting a little static 
along with the bedtime story." 

llo-llum! It's eight bells and the day's 
or, rather, the night's work is done. Gee! 
I'm as exhausted as a race horse. As I 
crank up the "Model T" and head for home, 
I wonder if the average person realizes the 
hard manual labor and the nervous tension 
of trying to please everyone, along with the 
mental exertion required, that fall to the 
lot of the radio Service Men!" 

Oh, well! That just makes home seem the 
better place to be. Here I am and, Ob Hoy, 
I wonder if that delicious odor of ham and 
coffee is coming from my kitchen? Well, 
here's to hoping! 




Fi*. 2 

Chassis layout of the Bosch 48 and 49 series 
shotting the location of the grid suppressors. 



cause of the complaint stands them in good 
stead in this particular ease, because using 
a set analyzer will not disclose the trouble 
unless every test is made on that particular 
stage and every deviation from the normal 
heeded. 

Many men use the aerial wire and start 
with the 1st U.K. to determine the stage 
that is inoperative, by touching the aerial 
wire to each screen-grid control-grid cap. 
With the set analyzer, an increased plate- 
current reading wilt be obtained as well as 
no eontrol-grid voltage, a test which many 
men neglect. This is caused by an open 500- 
ohiu carbon resistor in the eontrol-grid cir- 
cuit of either the 2nd or 3rd U.K. stage, 
and«will cause a marked decrease in receiver 
sensitivity and selectivity. (Kig. 2.) 

Stromberg-Carlson Models "19" and "20" 
A stubborn case of hum in the new 
Stromlterg-Carlson models "19" and "20" 
receivers recently caused some bewilderment 
on the part of several Service Men. Kvcrv 
circuit would cheek in proper manner. Con- 
densers were checked for open circuit by 
bridging with others and by discharge test 
(Continued on page 633) 
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Editor, Kadio-Crapi-: 

1 wish to call your attention to an error 
in the circuit diagram of the Day Had "Type 
I/' as published in the August, 1931 issue 
of "Kaimo-Craki-'ii Information Bureau," 
The circuit of VI resolves into the follow- 
ing: 

The circuit doesn't look practical with 
the plate at a negative potential with re- 
spect to the cathode. 

In the September, 1931 issue in C. W. 
Painter's article, "The Design of Power 
Transformers," shouldn't the "Current Draw 
(Milliamps.)** in Table 111 he multiplied 
by 10? 

I realize the tremendous task of putting 
out a 100# periodical so this letter is in 
nowise a criticism. If that Day Had diagram 
is incorrect, would you mind printing a cor- 
rected one? 

A. Strantman, 
Maple Ave,, Qlenhrook, Conn, 
(The comments by Mr. Strantman show 
that he takes a keen interest in the columns 

Of KaDIO-CrAFT. 

The circuit of the Day Had "Type 1/' tester 
is correct. Refer also to the February, 
1932 issue of H adio-Cr aft. page 4-75, and 
the March, 1932 number, page 550. 

You take the second trick; Table III 
should be multiplied by 10. — Technical 
Editor.) 



HE STARTED FROM THE BOTTOM 

Editor, Hadio-Craft: 

I am 23 years old and since I built my 
first "teaser," a lot of water has flown 
down this old Muddy of ours. Being rather 
practical minded, I almost immediately capi- 
talized my yen for radio. 

This community boasts of but 8,000 people 
and only two remain of the many that 
called themselves radio "experts** from time 
to time. Needless to say, 1 am one of them 
and the other is a" newcomer and much 
remains to be seen. For that matter, let 
me say right here, never underrate a com- 
petitor; instead, make yourself unquestion- 
ably better and the public will be quick 
to find out. 

To me, radio is something more than to 
just make a living with, but 1 do manage 
to live; and decently. I drive a good car 
and contribute to Cnelc Sam annually about 
March Iff. 

This business of being a (food Service 
Man is something to capitalize. He a little 
more practical. Every one of your cus- 
tomers, sometime, will he in the market for 
a new radio or accessories, and you* re the 
fellow that can sell him. I sell a lot of 
radio sets — if in doubt, get in touch with 
my distributor. First of all, don't hide your 
light; you must constantly remind your 
public of yourself and of what yon can do 
for them. 

1\. J. Kxou., 
SeUraskn City, Xehr, 



A WARRANTY CARD 

Editor, H adio-Cr apt: 

There have been appearing in Radio- 
Craft from time to time some very inter- 
esting ideas on the business end of radio 
servicing, no me of which the writer has put 
to (jood use in conducting his own service 
bus in ess* 



M,m*mr 

Mt.l tow n —p— ■ — ■ "» 

5^" vlce ^Warranty ./-> 

Repairs and Replacrmem* made by the undersigned on your 
Radto, are hereby warranted again a 
defcenvt material and workmanship for a period of ninety dayi 
from the above date. 

_ j. CONRAD RADIO SERVICE 

SpMttllM" 

V—m — WASHINGTON. FA 

S*r-«* . Of — 

KM* T».« C*'« 



Fid. 1 

The warranty card of Mr. Conrad, 

The following method has been used by 
us with very good results: 

A personal "thank yon*' letter and war- 
ranty card (a sample of the latter is illus- 
trated in Fig. 1) are sent, after the com- 
pletion of every job, to lioth old and new 
customers. Any Service Man can readily 
appreciate the good-will and free publicity 
the use of such a letter and card will 
bring him. 

Hope you can pass this along to your 
many readers, of which the writer is (me. 

V. C. Con rao, 
67 Wilson Ave,, Washington, Pa, 



"RADIO SERVICE 1 * 

Editor, H.\nio-CR.\pr: 

Just a few lines from an old timer, one 
of your "Modern Ki.ectrks** friends. What 
kind of a game has this thing called "Radio 
Service** become? 

1 have been working with electricity, 
wireless telegraphy, and so-called radio, 
ever since I was a schoolboy, or, to be exact, 
about 25 years. In this period, I have spent 
several hundred dollars for books, tools, test 
apparatus, and experimental work. During 
my career in the work, 1 have been experi- 
menter, student, set-builder, factory service 
engineer, and independent raditi service op- 
erator. Also, 1 have sold many sets and 
acted as Service Man for regular authorized 
dealers. 

As you may be aware, it is hard enough 
for a good Service Man in the city to make 
a decent living; it is next to impossible 
for one in a small town to even exist, with 
the forces, which I shall describe, at work 
to hinder and make it a regular farce to 
try to service sets right. 

To begin with, the manufacturers make 
it just as hard as possible to repair their 
sets, without having their own make of 
parts which are of a non-deseript variety 
of shapes, sizes, ami questionable values. 
Then, when we Service Men do try to give 



the owner some sort of decent assistance 
with his troubles (and believe me, regard- 
less of these "big guys* *' say-so, their sets 
have plenty of imperfections and careless 
workmanship, to say nothing of often times 
poor design), the wise (?) manufacturer 
refuses to give us any information; or sell 
us parts except at the retail prices, so we 
cannot make anything out of a job. 

His excuse is, "Oh! we have our own 
dealers who look after that,** In some eases, 
they do have a competent service depart- 
ment, but in most they do not, which means 
dragging the set out of the owners home, 
then sending it to the distributor; in about 
two weeks or more, it comes back and / 
hove noted that in some cases it plays O.K. 
and (wonder?) "sometimes it is not a mite 
better than before, regardless of their 
"baloney** that their service department is 
the one and only. 

Now, all this sums up to this, that myself 
as well as many other old and experienced 
Service Men (and by that, of course, I mean 
men who have specialized in this line of 
work exclusively) are being forced to give 
up our chosen and well-liked line of work, 
to take up anything, no matter how un- 
skilled it may be, in order to at least make 
a living. 

Don't you think it a rotten state of 
affairs? 

Geo. G. Mitch eli., Jr. 
P, O, Box 55, Ilackettstown, X J. 

(Mooern Electrics- -1908 to 1913 — was 
the first magazine published by Mr. Hugo 
Gcrnsback; its readers have seen nearly the 
entire gamut of radio development. 

While our correspondent is quite justified 
in his remarks in many respects, it is equally 
true that manufacturers are rapidly learn- 
ing that, after all, the radio Service Man 
is really their "contact man,** and his say- 
so may have more weight with the average 
set owner, who has great respect for his 
technical ability, than the longest sales talk 
of dealers* salesmen. For this reason, among 
others, many set manufacturers have spent 
hundred* of dollars in the preparation of 
special "helps,** in the form of service man- 
uals, etc., as stated in this department in 
past issues of Hauio-Crafi*. — Technical 
Editor,) 



MORE ABOUT A. K, 

Editor, Radio-Ckaft: 

I wish to answer the article by Jack 
Levine in regard to A.K, service manuals 

1 agree with Mr. Den mm on Ins article 
in the September issue of Radio-Craft. 

The Atwater Kent Co. will not supply 
any hut regular dealers with their manual. 
1 have a lctt< r here before me signed bv 
Mr, F_ Atlee of the Atwater Kent Co, to 
that effect. 

1 also ha\e n letter from the Jersey State 
Distributors, Inc., 1010 Broad St., Newark, 
X. J., handling A.K. products which says 
{Continued im p<nje (»:)!) 



April, 1932 



R ADIO-CR AFT 



605 




SOCKET 



to b+ r iH H \\ 



CI 



PLUG 




GROUND 
CLIP 



C-G 
BIAS 
CONTROL 




TO- 
CHASSIS 
OR"B-" 



Fig. 1 

The pentode adapter described by Mr. Kearns. 

(PRIZE AWARD) 

A PENTODE DEMONSTRATION 
ADAPTER 
By J. Richard Kearns 

MANY owners of sets incorporating 
a '15 output tube could easily be 
convinced of the desirability of 
having their sets changed to '47 
pentode operation if they could have a dem- 
onstration of the greater sensitivity of this 
tube and the tonal effects which may be ob- 
tained in their own sets. 

However, the '4-7 pentode adapters on the 
market, designed for plugging into a *45 
socket, do not enable the tube to give any- 
thing near the results of which it is ca- 
pable. It is necessary to change the grid 
bias and also to supply the screen- grid with 
.separate voltage, not merely to connect it 
in parallel with the plate, as is done by 
some adapters, and no self-respecting Serv- 
ice Man would be satisfied with this latter 
sort of installation. 

The adapter, shown in Fig. 1, consists 
of a five-prong socket in a four-prong base; 
the grid, plate, and filament leads being 
strapped across from the base to the socket, 
with a lead from the socket's 4 *K*' terminal 
being connected to a clip which can usually 
be hooked to the speaker field connection, 
or other external high- volt age source, for 
the screen-grid potential. There is also a 
center-tapped filament resistor HI included, 
with a 1,000-ohm variable resistor U2 by- 
passed by a l.-mf. fixed condenser Cl, lead- 
ing to another clip for the connection to 
the chassis. The control is then adjusted 
to give correct grid bias, using a voltmeter. 

If the demonstration results in a sale, 
as it usually does, the installation is then 
made in the proper way, changing sockets 
and resistors inside the set, the adapter 
being used only for demonstration purposes. 

Of course the bias resistor in the set may 
be replaced, or shunted by another, depend- 
ing on which is most convenient. The out- 
put transformer designed for *15 operation, 
while not considered ideal for use with a 
pentode, in actual practice works prac- 
tically as well as a pentode transformer; 
it is seldom necessary to change trans- 
formers. 



IMPROVING WESTON "537 M 
ANALYZER 
By Joseph C. Yaeger 

LIKE a great many other Service Men, 
the writer was extremely proud of his 
Weston "537** Analyzer when it was the 
analyzer, but now when it is necessary to 
use a half-dozen adapters to test as many 
tubes— and this is done on almost everv 



SHORT CUTS in 
RADIO SERVICE 



$10 FOR PRIZE SERVICE 
WRINKLE 

Previous experience has indicated that 
many Service Men, during their daily work, 
have run across some very excellent 
Wrinkles, which would he of great interest 
to their fellow Service Men. 

As an incentive toward obtaining infor- 
mation of this type, Uadio-Craft will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi- 
cation. 

The judges are the editors of Radio-Craft. 
and their decisions are final. Xo unused 
manuscripts can be returned. 

Follow these simple rules: Write. Or 
preferably type, on one side of the sheet, 
giving a clear description of the best Radio 
Service Wrinkle you know of. Simple 
sketches in* free-hand are satisfactory, as 
long as they explain the idea. You may 
send in as many Wrinkles as you please. 
Kveryone is eligible for the prize except em. 
ployees of Radio-Chaft and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be re- 
ceived for the next month. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c-o Radio-Craft, 93 Park 
Place, New York City. 



job— it is readily apparent that a great deal 
of time is consumed changing and selecting 
the correct adapters, to say nothing of the 



extra space taken up nnd the limited range 
of tests that can be carried out with 
adapters. 

It was with these thoughts in mind that 
the writer altered his instrument so that 
it will test all filament, control-grid, plate, 
cathode, screen-grid and space-charge-grid 
voltages as well as plate current. In other 
words, the present-day tubes such as screen- 
grid, variablc-mu and pentode tubes can 
be tested without the use of adapters. 

As is apparent by reference to Fig. 2, 
a grid test on screen-grid tubes, a reversing 
switch for the volt-millinmiueter and a volt 
return switch have been added. 

The reversing switch is necessary to se- 
cure an tip-scale deflection of the meter 
on "A" voltages, cathode voltages and grid 
voltages. The "VM Return" switch is used 
to connect the meter return circuit of the 
plate and grid circuits to cither cathode or 
"F — .'• The cathode connection is used on 
ordinary tubes, and the W F — M is used in 
testing pentode tubes. 

Shopping around for parts that would 
fit in the available space required consid- 
erable time. The grid test for screen-grid 
tubes is an ordinary Yaxley push-button 
jack switch of the S.1M)X variety. This 
is placed in line with the other two push- 
button switches in the lower left-hand 
corner of the panel, and lengthwise with the 
bottom edge, Fig. 3 A. (A piece of the tri- 
(C out bitted on page <>28) 




F»*. 2 

Schematic diagram of the improved Weston 557 analyser. It is now able to test practically every 

type of tube available. 
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KENNEDY SUPERHETERODYNE SHORT-WAVE CONVERTER 

(Model 54 "Globe Trotter") 



Short -wave converters and receivers have re- 
cently been sold in snch large numbers as to 
require the expert attention of the average 
Service Man. The Kennedy Model 54 Con- 
verter, manufactured by Colin B, Kennedy 
Corf)., South I tend, Ind., for instance, contains 
numerous points of particular interest to Serv- 
ice Men who previously have only attended to 
the peculiarities of standard broadcast receivers. 

The Model 54 converter operates on the 
superheterodyne principle, ami therefore includes 
a first-detector— a '24 tube, and an oscillator — 
a *27, Filament power is obtained from a 
built-in transformer; the "l» M potential is ob- 
tained from the standard broadcast receiver, 
which also furnishes the remaining portions of 
the superheterodyne circuit— that is, the LF. 
amplifier, second- detector, audio amplifier, main 
power pack; the "C" potentials are derived in 
the usual manner — as the potential across 
cathode resistors. 

Of course, some broadcast receivers may al- 
ready incoriiorate superheterodyne circuits. In 
such instances, the combination of converter 
and receiver constitutes a "double superhctcrO- 
ilvne," in which the converter's tube arrange- 
ment would be referred to as first -detector VI, 
and first -oscillator V2; and the subsequent tubes 
in the broadcast receiver then will lie designated, 
respectively, as: first U.F. ; second- detector ; 
second-oscillator; I.F. amplifier; third-detector; 
and audio amplifier. 

Parts replacement values: Resistor Kl. 10.000 
ohms; R2, 400; K3, 25.000; R4, 50,000; R5, 
5,000. Condenser C, oscillator tuning; Cl. main 
tuning; C2 f I.F, trimmer; C3, C4. 0.1-mf.: 
C5. C6, 0.25-mf. 

The plate current obtained from the standard 
I roailcast receiver for operation of the Converter 
is very slight, and adds no noticeable burden to 
the power supply of most sets. Two wires, for 
supplying this jiower, come out from the side 
of the short-wave unit, and are to l>e connected 
to the long- wave (broadcast kind) set. One is 
a black lead which is connected to the "ground" 
binding post on the long- wave set; the other 
is a red lead, which is connected to the negative 
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side of the reproducer field coil (dynamic re- 
producer), to the speaker wire or connection 
carrying a filtered •'H" supply, or (inside the 
chassis) to the positive end of the voltage- 
divider resistor. 

Any source of *T» M voltage from 150 to 250 
volts is suitable. It should be obtained from 
some |>oint in the long- wave receiver speaker 
or filter system, where it will receive fairly 
good filtering and lie relatively free from hum. 
A lower voltage, well -filtered, is more to be 
<le si red than a higher voltage with a large 
proportion of A.C. modulation. 

Obtaining this plate supply is very simple 
on mauv receivers, snch as the Kennedy Models 
210, 310, 220, 320, 1030, 632, 426. 526. 726, 
and 82<i. In these, the "K" supply may be 
taken from the tip- jack terminating the black 
>l>eaker wire. In Kennedy Models 42. 50, and 
52, it may Ik? obtained at the shaker terminal 
panel from the side of the field winding which 
is common with the shaker-transformer primary. 
Similar points for connection, on other makes 
of receivers, are usually located without any 
difficulty. The correct terminal may usually 
be quickly found hy testing from chassis, or 
ground, tti the various speaker terminals. It 
should rarely 1* necessary to go inside the 



chassis to find a source of '•I!" power. 

If difficulty is had in getting the unit to 
operate when initially hooked up, and the "1^ 
source is suspected. 90 to 135 volts of ,, I» M 
batteries may tenqMirarily Ije tried. The red 
wire, of course, goes to the plus "H" lead, the 
black wire to the long- wave receiver ground 
post as licforc, and the negative *T/' lead to 
the same ground post. 

The antenna and ground wires are entirely 
disconnected from the long-wave receiver. They 
are to lie connected to the posts marked "an- 
tenna" and "ground" of the short-wave unit, 
and left there permanently*, 

A wire is also connected from the antenna 
post of the long- wave set to the binding post 
on the rear of the short-wave chassis marked 
"L.W. Ant.*' This wire should 1* as short 
as practical to lessen any chance of broadcast 
stations living picked up and heard in addition 
to the short -wave signals. 

It will l>e noted, facing the rear of the chas- 
sis, that nil the left-hand side a wire has been 
hrought out which may l>e connected to either 
one of two small binding posts near the end 
uf the base. The purpose of this is to adjust 
the output impedance of the unit 1-2 to that 
of the antenna input circuit of the receiver 
with which it is to be used. The Kennedy 
models previously mentioned have "high impe- 
dance" antenna circuits and therefore require 
this wire to 1* on the nf/rr binding in>st. In 
doubtful cases, this wire may l>e tried first on 
one antl then on the other, with the unit oper- 
ating, anil permanently left where liest results 
are obtained. These connections are indicated 
on the diagram and the photographic illustration. 

The output of the short-wave unit is tuned. 
It is set. at the factory, for 1>est operation at 
about 1,525 kc. Naturally, the long- wave re- 
ceiver dial must lie set at this point for short- 
wave reception, and left there. The R.r\ por- 
tion of the long- wave receiver Incomes the 
I.F. tuner and amplifier of the '"short-wave 
superheterodyne/' Just past 1,500 kc. a point 
easily reached on almost all broadcast receivers, 
has licen found most desirable. The volume 
control on the long-wave receiver also acts as 
the volume control for short-wave reception; 
while finding stations, this control is to be turned 
full on. 

In the event the long- wave receiver will not 
tune past 1.500 kc, or a strong local broadcast 
station interferes at that point, the output fre- 
quency tuning may be altered slightly to avoid 
the difficulty. An adj listing screw for this 
tuning may lie reached through a hole in the 
rear of the chassis. It is located near the 
impedance adjusting wire and binding posts, 
ami is to lie adjusted with an insulated screw 
driver. 

Set the main hand- selector switch SW.l on 
the portion marked 'M5-25 meters." tune in a 
>tatioii (music or code) at atom 50 on the right- 
hand dial. Then adjust the screw descrilied 
until the left-hand dial also reads approximately 
50 when correctly tuned in. This adjustment 
then holds for all wave -bands. 

For liest results, particular care should 1* 
taken in the installation of the antenna for 
short-wave reception. For instance, it should 
lie clear of metal and grounded objects; and 
its lead- in should not lie enclosed in metal con- 
duit. Also, the antenna ami ground leads 
should not lie twisted together, or run tightly 
parallel for any considerable distance. 

The right-hand dial of the short-wave unit 
(looking at the front of the instrument) might 
be termed the "station-finding dial/' operating 
variable condenser C. It should lie adjusted 
very slowly in order not to pass over the signals 
of the desired station. At the same time, the 
left-hand knob, controlling variable condenser 
Cl, should lie rotated so that the dials read 
approximately alike. 
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RCA- VICTOR RADIOLA MODEL M-30 AUTOMOTIVE RADIO SET 

(Automatic Volume-Control — Push-Push Power Amplification — 9 Tubes) 



Automotive radio receivers have I>een under- 
going a change, with the primary objective of 
obtaining in automobiles comparatively the same 
over-all efficiency which exists in the less 
mobile "home" installation. A close approach 
to this degree of perfection is obtained from 
the Radiola Model M-.'O receiver, manufactured 
by RCA- Victor Co., Camden, N. J. 

The values of the comi>onints of this receiver 
model are as follows: 

Condensers CI, C2, C3, tuning condensers, 
18-325 mmf.; ClA. C2A. C3A, trimmers, 4-50 
mmf.; C4. padding condenser, 720 mmf.; C4A, 
padding trimmer. 10-75 mmf.; C5. trimmers, 
15-75 mmf.: C6. trimmers. 140-220 mmf.; C7. 
745 mmt.; C8, ClO, 0.25-mf.; C9, Cll, Cl2, 
h.l-mf.; IU. CI4. .0O24-mf.: CIS. C16. 0.5- 
mf.; C17, 4 mf. ; C18, C19, .018-mf. 



0SC. 1U.DET. R.F. 

St l j 1 




600 K.C 
05C. COND." 
C4A 
C IN REAR) 



2N0.I.F 
TRANS 



is. i.f. 

TRANS. 



Resistor Rl, 10,000 ohms; R2, 6,000 ohms; 
U3. 40.000 ohms: R4. R5, 30.000 ohms: R6. 
170 ohms; R7. 0.5-mcg.: R8. 28.000 ohms; U9. 
0.1-mcg.; R10. 1. meg.: Rl!, 3,500 ohms; R12, 
4 ohms; R13. R14. 270 ohms: R15. 1.200 (dims; 
Kir., 70.000 ohms: R17. 50.000 ohms. 

The Model M-30 receiver has l>een designed 
with particular regard to ease of installation 
and service. Properly installed, freedom from 



interference should 1>e experienced with the re- 
ceiver operating at full sensitivity. Approxi- 
mate operating voltage and current values (ob- 
tained on a Weston Model 547 test set), taken 
with the volume control set at the ♦'minimum" 
and "maximum" (maximum values shown in 
parentheses) i>ositions are as follows: 

Filament potential, VI to \*6. V9, 6 volts; 
V7. V8, 4.5 volts. Cathode-to-heater potential, 
VI. V4, 18 volts; V2, 1. volt; V.I. 6 volts; 
VS, 12 volts; V6. 15 volts; V9. 10 (5) volts. 
Control-grid-to-cathode (or filament) potential, 
VI. 0.5-volt; V2. 3 volts; V3. zero; V4. 1. 
(0.5) volt; V5, 10 volts; \"6. 2 volts; V7. V8, 
20 volts; V9. 1. (9) volts. Screen -grid-to- 
cathode potential, VI, V4. 100 (70) volts; 
V2. 42 volts. Plate-to-cathode (or filament) 
potential. VI. \'4. 136 (135) volts; V2, 150 
volts: V3. 45 volts; V5, 110 volts: V6. 165 
volts; V7, V8. 155 volts; \'9. 15 volts. Plate 
current. VI, V4. zero (4 ma.): V2. 0.25 -ma.; 
V3. V6. 3.5 ma., V5. 0.5-ma.; \"7, V8. 1.5 
ma.; V9, zero. Screen-grid current, VI, V4, 
zero (1. ma.); V2. 0.1 -ma. 

Automatic volume-control tube V9 is con- 
nected to the cathode circuit of second -detector 
V5. The change in the bias voltage of V5, 
due to fluctuation of the signal, is applied to 
the Control -grid of V9. resulting in a drop 
across plate resistor R7 which constitutes the 
control-grid bias for the R.F. and I.K. tubes. 
As the value of the plate current in a tulie 
is a direct result of the voltage applied to the 
grid, a greater plate current in V9 gives a 
greater voltage drop across the resistor in its 
plate circuit and therefore a higher bias on the 
I.F. and R.F. stages, resulting in less sensi- 
tivity, and vice versa; previous A.V.C. .systems 
have ojierated on different principles. Manual 
vol time- control resistor R17 varies the bias on 
the control -grid of V9. 

The total "A" current is 2.85 amps.; "P>," 
12 ma. min., and 25 average max. The power 
output rating of this receiver is 2 watts. This 
high rating is a result of "push-push" (or 
"class 1»") |>ower output, which has been de- 
scend tu detail in past issues of Raimo-Craft ; 
notably, the January and February. 1932 issues. 

To adjust these circuits, dismount the chassis 
but do not remove its connections or the flexible 
cable. Ualaucc the R.F, circuits at 1400 and 
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600 kc. using a No. 5 Spinttte. and an insu- 
lated screw driver. When the dial indicates 
1 50. the tuning condensers should 1>e fully 
meshed. Padding condenser C4 comes into con- 
sideration when the 600-kc. adjustments are 
being made: its trimmer C4A is then adjusted, 
while the main coti denser gang is rocked hack 
and forth for maximum deflection on the output 
test meter. During these adjustments, V9 must 
?ie removed from its socket. 

For the I.F. adjustments, at 175 kc. it is 
also necessary to remove the chassis from its 
mounting brackets. 

Insufficient volume-control by means of R17 
may 1* due to the use of a tube of wrong 
constants for V9. 

In the receiver, the tulles are arranged in 
two rows. In one (left to right) they are: 
V3, V2, VI, V4, V5, V8; in the other: V9, 
V6, Y7. 




+ieov. 



POSE 



Connection changed 
to dotted position ip 
"a + - on battery is 
grounded 
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A GENEROUS CORRESPONDENT 

Editor, Radio-Craft: 

1 have been buying Radio-Craft ever 
si nee it lias been published and, needless to 
say, 1 have secured much valuable help and 
information from its pages. 

I am an experimenter to some extent, 
and 1 note what Mr. A. K. Ellison, of 
Ilwaco, Wash., has to say about a 175-kc. 
"super," using the 2-volt tubes. 

I have just built such a set, for my own 
private use, and from the Pacific Coast have 
heard KDKA and WABC with pood volume 
on ear phones, and many Middle-Western 
stations on the loud-speaker. 

If this pen tl eman, or anyone else, would 
like to have any details, or if you your- 
selves would care to have the information, 
I would be glad to send the information 
along. The set I have assembled will bring 
in KDKA (980 kc.) alongside of K.IR 
(970 kc.) and XED (9<>1 ke.) between 
KFWB (950 ke.) and K.Hl (970 kc.) I 
expect to get better than this when I finally 
get the 2-gang R.F. and lst-Det. condenser 
lined up. 

WIAV, WTAM, and WGN come in like 
locals, when the weather is right, with some 
noise however, but that should be better 
later on. 

I will be glad to send photographs and 
circuit diagram to anyone who may be 
interested. 

P. H. Howard, 
c/o The Mercantile his. Co. of America, 
315 Montgomery St., San Francisco, Calif. 

(The letter of Mr. Ellison, referred to 
by Mr. Howard, appeared in the November, 
1931 issue of Radio-Craft, pages 281 and 
308. 

We sincerely hope Mr. Howard's poke 
is well filled with "what it takes,** so that 
he can fill all the requests he will receive 
in answer to his generous off cr. — Technical 
Editor.) 



FROM A MINISTER 

Editor. Radio-Craft: 

You have started me off on Volume III 
of Radio-Craft, and I like it. What will 
you give me the first two volumes for? Then 

I will have it complete up to date and will 
be sending you my subscription for the 
future numbers. 

Though I am a minister, I consider myself 
somewhat of a Radio experimentalist and 
mathematician. I get great glory out of it. 

II carries me so completely into the realm 
of the infinite and the divine, and even 
more so than does the science of astronomy. 
Then too I realize that I am dealing with 
scientific facts rather than with the philo- 
sophical and suppositional and hypothetical. 
It adds inspiration and glory to all my 
scriptural and spiritual understanding of 
divine and eternal realities concerning the 
soul. 

W. Gaymird James* 
Minister, The First Baptist Church, 
188 IK. Lorain Street, 
Oberlin, Ohio. 
(A limited number of Radio-Craft vol- 
umes I and II are still available; and at 
the special "club" rate of $5.00 for the 
two.— Technical Editor.) 



A SCREEN-GRID PORTABLE 

Editor, Radio-Craft: 

1 built the "Pentode Portable" described 
in the September, 1931 issue of Radio-Craft, 
but instead of wiring it for use on the 
A.C. line, I built it as shown in Fig. 1, 
for use on batteries. 1 am using a type 
'32 screen-grid tube and one '33 pentode 
power tube. 

Also, I am using only 90 volts on the 
plate, and the results are surprising in 
volume and distance. 

I am using a choke coil instead of an old 
audio transformer; there is no **C" battery; 
and for smoother control of regeneration I 
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wired into the screen-grid circuit of the 
screen -grid tube a 50,000-ohm variable 
resistor. 

There is no difficulty in separating the 
following stations: WGBF, WSM, WCCO, 
KSTP, WGN, WSl 1, WMT, WMAQ, 
WFAA, WHAS, KWKH, WOC, WHO, 
KMOX, and WKNR. Station KMOX 
comes in almost as loud as WOC, which is 
only 10 miles away. 

I would be very much interested to hear 
from other experimenters who may have 
wired the "Pentode Portable" for battery 
operation. 

Henry F. Kock, 
c/o Kock's Radio Shop, Blue Grass, Iowa. 

(One version of a battery model "Pen- 
tode Portable" is the initial description in 
the August, 1931 issue of Radio-Craft; it 
uses a type '12 tube, and the '33 pentode. — 
Technical Editor.) 



AN "INSIDE OUT" TUBE? 
Editor, Radio-Craft: 

I have among my collection of unusual 
and an tuple tubes, one recent addition, a 
'2«\ with the standard B.C. A. markings on 
the base, and with the Cunningham etching 
inside the glass. Is it a rebuilt tube, a 
factory "bull," or what? 

Perhaps one of your readers has come 
across a similar case, and can explain the 
con t r ad id o ry ma r k i n gs. 

Ray IIctchkns, 
50-fi2 IHth St., Woodside, L. /., A\ 1". 



Fig, 1 

Mr. Kock's improved circuit arrangement of the Radio- Craft "Pentode Portable.' 



OH! MR. GOLDBERG! 

Editor, Radio-Craft: 

I have been a subscriber to your maga- 
zine since its inauguration and, to my pleas- 
ure and profit, have never missed reading 
a copy; also, 1 have had the privilege of 
seeing in print several of my routributions 
in the "Radio Kinks" department. 

I do not recall anything in the way of 
burlesque except your two recent ads on 
radio sets, and I am wondering whether 
you have ever contemplated a "Nut Idea" 
department. If so, the idea I am about to 
present might serve as a starter; and if not, 
I submit it to you for whatever it may be 
worth to use as is, or to be elaborated upon. 

By way of introduction: to determine the 
eorrcct spelling or definition of a word, we 
refer to the dictionary; for other informa- 
tion, we use the encyclopedia, for geogra- 
phy, the Atlas; for dates and events, his- 
tories; for what ails us, the patent medicine 
almanacs or Dr. Brinkley; and so on. 

How often does the radio listener hear 
a song or tune and, having missed the an- 
(Con tinned on page 630) 
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Novel Radio 



(PARTI) 



Experiments 



ONE has only to glance at the chassis 
of a modern radio set to realize 
how "wonder fully and fearfully" 
they are made. Kven the wiring 
diagram looks terribly complex, ami yet the 
principles of radio reception are very sim- 
ple, and under suitable circumstances may 
he demonstrated without tubes, crystals, 
phones — with practically nothing more than 
tin aerial and o tin cttn. Of course, such 
methods are not efficient, but they assist 
greatly in making clear the fundamental 
principles involved. 

The rather unusual experiments to lie 
described call for considerable power, but 
as there are a large number of broadcasting 
stations in the country, each with its sur- 
rounding population, a great many experi- 
menters will doubtless find themselves fav- 
orably situated. In the present case, the 
experiments were made ulxuit a block dis- 



By JOHN D. ADAMS 




Fi«. 7 

The filament of this tube receives power from 
the broadcast station. 



tant from a 500-watf station (KTAK) and 
more than sufficient power was available. 
As there are now stations having ratings 
all the way up to one hundred times this 
amount, a very considerable increase in 
distance will generally be found practicable. 

Requirements 

The first requirement in making all pos- 
sible power available is to provide a good 



ON this page are described what we 
call ''Novel Radio Experiments." 
Various means of receiving radio pro- 
grams without the expenditure of any 
power in the receiver are described by 
the author and a brief explanation of 
the theory underlying each operation 
is also given. 

One point should be borne in mind — 
in order for the reception, as described, 
to be duplicated, it is necessary that 
the receiver be located very close to 
a powerful broadcasting station — say, 
for example, within one-half mile of 
a 10 000-watt station. 

In the forthcoming issues of Radio- 
Craft, additional similar experiments 
will be described. 



aerial, a low-loss coil, and a tuning con- 
denser, all connected as in Fig. I. No defi- 
nite sizes can be given in regard to the coil 
and condenser as these will depend on the 
wavelength of the station being used. In 
general, however, it may be stated that the 
resistance of a condenser is higher at the 
smaller readings, in consequence of which 
the coil should be planned so that tuning 
occurs when the rotor plates are pretty well 
turned in. The coil should be wound with 
heavy wire — not smaller than No. 18 — and 
have a space between the turns about equal 
to the diameter of the wire. Hell wire makes 
a good coil, and if cotton-covered wire is 
used, some string should be wound with the 
wire to secure the desired spacing. 

To tune the aerial circuit approximately 
(to see whether the power is on, etc.), the 
writer makes considerable use of a flash- 
light lamp, the two terminals of which are 
connected through a single loop of heavy 
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Ftg. 1, left. The first requirement of the *' powerless receiver'' — a lotv-loss antenna circuit. 

Fig. 2, left center. The resonance indicator used to tune the antenna to resonance. 

Fig. 3, right center. Ah assembly t'inv of the "tobacco-can" receiver. 

Fig. 4, right. Diagram of connections of the "tobacco- can" receiver. 
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Fig. 5, above. Revised antenna circuit. 
Fig. 6, below. The ''cigarette" receiver. 

copper wire, as illustrated in Fig. 2. When 
held near, and parallel to, the turns of the 
aerial coil, the lamp burns very brightly. 
In fact, one of the small sized auto-lamps 
lights up to full brilliancy. 

Possibly the simplest conceivable installa- 
tion for radio reception would be to pro- 
vale an aerial of just tlie right length 
(so that neither coil nor condenser would 
lie required for tuning), and then connect 
the lead-in to a short length of very fine 
wire, which in turn would connect with the 
ground wire. This fine wire would talk, 
and yet crystals, tubes, coils, condensers 
and phones have all been dispensed with. 
Wlule we cannot arrange such an aerial 
without a lot of trouble, the principle can 
be readily demonstrated by using a tuned 
aerial, ami employing for the fine wire the 
filament of a '71A or *0!A tube. 

Construction Details 

Bore a hole in the center of the bottom 
of the base, and then insert the end of a 
file or a nail, and break off the end of the 
small glass tube used in sealing off the tube. 
This admits the air and will let the sound 
come out if a small rubl>er tube is run 
from the hole to the ear, A better way, 
however, is to drill a hole in the top of 
the glass bulb, using a piece of V 4 -in. cop- 
per tubing with emery powder and a little 
turpentine. 

Do not attempt to drill this hole until 
the air has been let in at the lower end. 
The tube may now be held to the ear like 
a head-phone if flexible leads are soldered 
to the two filament prongs. The writer ex- 
perimented with a WW-meter wave, and got 
good results when the filament was inserted 
directly in the aerial circuit. With shorter 
waves, which would require a smaller load- 
ing coil, possibly better results would be 
(Cou tinned on i>age 
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Fidelity In 
Home Recording 

A general description of the factors governing fidelity in home recording 



WHEN the kodak camera was first 
introduced to the public- many 
years ago, it created quite a fu- 
rore, and people were quite satis- 
fied with the results as long as anything 
was visible on the print. After the novelty 
had worn off, the amateurs became more 
exacting in their demands. The finished 
product had to be more than a pood imi- 
tation — it had to be perfect. It was not 
enough that the snapshot was recognize hie, 
but the surroundings bad to be reproduced 
faithfully and the contrast between the sub- 
ject and the background bad to be exactly 
like the real thing. This entailed many 
years of research and development on the 
part of the manufacturers; today, the cam- 
era is so constructed and the film so per- 
fected that even a child can operate a cam- 
era and obtain perfect results. 

With home recording, the story has been 
very much the same. The novelty of hear- 
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Fig. 1, above. Single-button response curve. 
Fig. 3, below. Two-button response curve. 

ing one's voice reproduced" has worn tiff, 
and now the amateur is demanding a record 
that, when reproduced, will be hard to dis- 
tinguish from the real voice. It is fortu- 
nate for the home- recording enthusiast that 
present-day apparatus is so highly developed 
that no real research work is required of 
the manufacturers to finish apparatus that 
will make and reproduce a faithful record- 
ing. It is simply up to the amateur to 
obtain this apparatus and to use it in an 
intelligent manner. 

The description and use of apparatus has 
been discussed in detail in previous ar- 
ticles: it is the purpose of this article to 
show how the apparatus should be selected 
and what engineering requirements are 
necessary for faithful recordings. 

Choice of Microphone 
In the selection of the microphone, one 
has a choice of several types. The single- 



By GEORGE J. SALIBA, S.B. 

button carbon, the two-button carbon, and 
the condenser microphone are all readily 
adaptable to home recording. 

An average single-button carbon micro- 
phone has the characteristic shown in Fig. 
1. It is noted that this characteristic rises 
rapidly from 10(1 to 5(H) cycles, then flattens 
out tip to about 2800 cycles, and from that 
point falls off very sharply. In other words, 
there is a variation of 8 I)B between 100 
and 2800 cycles. In any electroacousticai 
device, the maximum allowable difference in 
level over the entire range is between 2 
and 'A and it is readily seen that this 

type of microphone is not suitable for re- 
cording if good results are desired. 

While voice may be recognizable through 
this instrument, the sharp cut-off around 
2800 cycles makes it absolutely useless for 
any musical work. The carbon hiss is an- 
other objectionable characteristic —because 
it makes the letter V very hard to repro- 
duce, giving the effect that everyone talk- 
ing through it has a lisp. 

The double-button carbon microphone is 
the type best suited for home recording. 
Fig. 2 shows a simple circuit using this in- 
strument. It is easily seen that, as the 
diaphragm is actuated by the voice waves 
making it move in either direction, the cur- 
rent through one side of the transformer 
will increase while the current through the 
reverse side will decrease. 

This effect contributes to the elimination 
of microphone hiss caused by the normal 
current flowing through the carbon gran- 
ules, as well as eliminating distortion caused 
by even harmonies. It also eliminates any 
effect of the microphone current upon the 
transformer, since the battery current flow- 
ing through the microphone transformer 
creates opposing magnetic fields, and there- 



fore is balanced out. [This is similar tu 
the action taking place in the primttry of 
the out pit t transformer in a push-pull am- 
plifier. — Fditor.) A well-constructed two- 
button microphone has a characteristic as 
shown in Fig. .'i. The curve is flat, within 
J) I)B, from 30 to (>000 cycles, and this is 
more than enough to reproduce all of the 
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A simple and inexpensive drive. 



frequencies necessary for good recording. 
No frequency above fiOOO cycles is ever put 
on the air from a broadcast studio. 

The condenser type of microphone, no 
doubt, is the instrument for perfect re- 
cordings—but its high cost and the extreme 
care required in its use make it imprac- 
tical for the average home-recording en- 
thusiast. Its characteristic is very flat from 
the lowest audio frequency to well above 
7000 cycles. It has no internal noise, and 
there is no danger of any trouble, such as 
packing, developing during recording. 

The microphone consists in its essentials 
of nothing but two metal plates. One is a 
flat brass disk, called the "back plate-,* 
and the other is an extremely thin, tightly- 
stretched circular sheet of duralumin, called 
the diaphragm. This diaphragm is spaced 
.001- to ,002-in. from the back plate and 
well insulated from it. These plates to- 
gether form a small condenser, from which 
the microphone derives its name. Sound 
waves striking the diaphragm cause it to 



Fig. 5, left. A flexible coupling between motor and turntable " takes up" rapid variations in speed. 
Fig. 6, right. In this case, a spring is used to absorb speed variations. 
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move slightly toward or away from the 
hack plate, ami thus vary slightly the ca- 
pacity of the condenser. 

Figure 1 shows a circuit of this micro- 
phone with its associated amplifier. Since 
the capacity of the condenser transmitter 
is very small, the capacity hetween the 
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An amplifier suitable for use with a single* 
button carbon microphone. 



leads from it to the grid of the first am- 
plifying tuhe must also he kept very small, 
and that is the reason that the amplifier and 
transmitter are always huilt as a unit. 

Amplifiers 

It has heen the custom in the past to 
say that an amplifier was faithful if its 
frequency characteristic was flat from the 
lowest audihle frequency to the highest 
practical audihle frequency. In a previous 
article, the characteristics of amplifiers that 
were suitahle for recording were discussed 
and the transformer-coupled amplifier was 
recommended hecause it gave the most am- 



plification for a given investment than any 
other type. When we start to consider 
fidelity, we must forget ahout cost. An 
amplifier that has a flat characteristic over 
the entire audihle range is the most suit- 
ahle for a recording system if the finished 
product is to he reproduced on a very effi- 
cient system. 

Unfortunately for the home recordist, his 
reproducing system will not he efficient if 
he uses the same amplifier for play-hack 
that was used for recording, due to the use 
of the thorn or fiher needle. This type of 
needle is notoriously inefficient in the re- 
production of the high frequencies. The 
shape of the needle and the material of 
which it is made, prevent the fine high- 
frequency modulations from heing repro- 
duced faithfully. As a result, frequencies 
aliove 3500 cycles are practically inaudihle 
and this is detrimental to good quality. It 
can therefore he said that the reproducing 
system has a drooping characteristic, and to 
compensate for this, the amplifier must he 
so constructed that its curve rises to com- 
pensate for the falling characteristic of the 
reproducing end. 

Filters 

In all previous discussions, the suhject 
of turntahies has heen treated only from 
the standpoint of power; that is, the only 
requirement of the turntahle motor was 
that it have sufficient power to pull the 
record under the heavy load of the record- 
ing head. In addition to this requirement, 
fidelity imposes other demands. The turn- 
tahle should run at a uniform speed at all 
times and should he thoroughly filtered 
against sudden live changes and vihration. 



A good test to determine how a turntahle 
is hehaving is to record a sustained note 
and then play it hack on the same table. 
If the note warbles, that is, has a sort of 
a tremolo effect, then it is a sure indication 
that the turntahle is not thoroughly filtered. 
By filtering is meant that there must lie 
no rigid connection hetween the motor and 
turntahle. 



CARBON GRANULES 



MIC- TRANS. 




DIAPHRAGM 



TO 
AMP 



Fig. 2 

Connections of a two-button carbon microphone. 

Several examples of turntahle filters are 
shown in Figs. 5, o\ and 7. In Fig. 5, the 
motor is mounted on a rublier cushion ami 
the holts are run through holes larger than 
their diameter. A ruhher washer is used 
so that any vihration that is set up by the 
motor is not transferred to the cabinet and 
table. The flexible rubber coupling trans- 
mits the rotary motion to the turntable and 
it is thus seen that this coupling absorbs any 
sudden speed changes in the motor. 

Figure <i shows another form of filtering 
that is very effective. A hollow tube is 
driven by the worm gear, and on the upper 
end of the tube is mounted a disk which 
has four screws on it. Each pair of screws 
serves as a mounting for a steel spring. 
Between these two springs rests an egg- 
shaped cam which is fastened rigidly to 
(Continued on paae 631) 



DISSECTING A MODERN SET TESTER 



THIS month, we shall continue with a 
discussion of the analyzer section of a 
set tester, the first part of which was dis- 
cussed in the February issue. 

It will be observed that an "A.C.-IXC." 
toggle switch is connected across the "Multi- 
Meter" movement for the purpose of adjust- 
ing the meter sensitivity for average pul- 
sating and for direct current and potential 
values, and for root-meaii-square (H.M.S.) 
values in alternating current and potential 
measurements. All alternating power speci- 
fications are usually in terms of "U.M.S" 
values as measured by ordinary service A.C. 
voltmeters. For resistance measurements, 
the "Multi-Meter" is most sensitive when 
this switch is in the "A.C" position. With 
this switch in the U A.L\" position, the full- 
scale current of the "Mu It i- Meter" move- 
ment is 3(90 microamperes. The full-scale 
movement current is 400 microamperes with 
this switch in the *'I).C position. 

The "Multi-Meter" and its shunts and 
multiplier resistors are separately calibrated 
and are interchangeable for replacement or 
service purposes. The "Multi-Meter" and 
resistor connections are shown in schematic 
form in Fig. 3; its power circuit is shown 
in Fig. It will be observed that the 

"Multi-Meter" is not in any analytical cir- 
cuit until a push button is depressed for 

* Chief Engineer, Supreme Instruments Corp. 



(PART III) 
By FLOYD FAUSETT* 

the desired reading, thus affording a maxi- 
mum of protection to the ^Multi-Meter" at 
all times, and enabling the user to connect 
the meter for any desired test while observ- 
ing the plate-current reading of the "Milli- 
Ammeter." 

The separate 2-scale "Milli- Ammeter" is 
included in the analytical and tube-checking 
circuits for the plate-current readings which 
are indicated on this meter without requir- 
ing any switch manipulations other than 
depressing the "Lower Scale Mils." push- 
button for more discernible readings of 
plate currents less than the lower range of 
the "Milli-Ammeter." 

This arrangement of the two meters pro- 
vides simultaneous plate-current and poten- 
tial indications, and eliminates the hreaking 
of the high-voltage plate-circuits by switch 
action with consequent overloading of the 
filter systems of radio receivers. 

Measuring High- Resistance Circuits 

In the design of modern radio receivers, 
the use of high- resist am *e coupling circuits 
introduces errors in practically all voltage 
measurements, hecause of the "multiplier 
effects" of the resistors in the coupling cir- 
cuits of such radio receivers. Furthermore, 



potential measurements will vary with dif- 
ferent ranges of ordinary service voltmeters 
applied to high-resistance circuits, so that 
the voltage readings published by a radio 
manufacturer may he found quite different 
by the Service Man when analyzing with a 
voltmeter of the same sensitivity but of a 
different range from that used by the radio 
manufacturer. 

tfiirA differences are much let* likely to 
exist in mil Ham meter indications, and these 
factors make it advisable to rely more upon 
plate-current and less upon voltage readings 
for indications of amplifier-circuit condi- 
tions. During the analysis of a radio tube- 
socket, a normal plate-current reading gen- 
erally indicates that the proper potentials 
are applied at all terminals of the socket 
heing analyzed, so that a more rapid analy- 
sis can he made of the radio by undertaking 
current measurements only. 

When the manufacturer's data pertaining 
to a particular radio are not available, a 
radio man can determine from the tuhe 
manufacturer's data the plate-current speci- 
fication for a particular type of tuhe for 
normal operating purposes. 

The probable circuit defects correspond- 
ing to various plate-current variations are 
tabulated in the complete instruction hook- 
let which accompanies the Diagnometer. 
(Continued on pa<je <i*20) 



www.americanradiohistorv.com 



612 



RADIO- CRAFT 



April, 1932 



A New S.- W. Receiver 



i ri'i il 



(PART II) 

In the preceding issue of Radio-Graft 
appeared Part I of this description of 
a new design in all-wave superhetero- 
dyne receivers. Its particular feature 
is the use of only one coil in the oscil- 
lator; its harmonics permit coverage 
of the 16- to 550-meter band. 



Fig. A 



THKKK is much justification for auto- 
matic volume-control in short-wave 
radio receivers to eliminate the ef- 
fects of fading, hut it must he home 
in mind that it is no panacea for all fading 
troubles. To begin with, of all the so- 
called automatic volume-controls found on 
commercial broadcast receivers today, only 
one has been anywhere near true automatic 
volume-control — and that example has been 
obsolete for a year and a half or more. 
Such "automatic volume-controls" as are 
found today are "blast eliminators" only, 
for the if will not hold power-output constant 
for normally wide variation* of giaiial volt- 
aye, which is the prime requisite of auto- 
matic vulumc-control. 

True automatic volume-controls have three 
disadvantages. The first is that receiver 
sensitivity rises automatically to a maximum 
between signals, so thftx as the set is tuned 
between signals it sounds terribly noisy. 
The second disadvantage is that if it holds 
constant the volume on a fading signal, the 
noise level must fade up and down behind 
the signal if it is at all weak, since a fading 
signal will almost invariably fade through 
a range of from quite close to — or below — 
the noise level, to well above it. Such a 
condition does not make for enjoyable re- 
ception, as the third drawback likewise does 
not. Signal fading is usually causw\ by 
ground and sky waves arriving at the re- 
ceiver progressively in and out of phase, 
and this often results in serious side-hand, 
or modulation, distortion as well as varying 
volume. Automatic volume-controls can 
only hold volume constant, or nearly so, 
at best, and cannot correct varying distor- 
tion, or, relatively, varying noise level. 

It has been believed best to include it in 
the receiver described here, since much of 
the extreme distance-reception of short-wave 
sets is indulged in for thrill rather than 
entertainment, and if automatic volume- 
con tro! can in any measure facilitate log- 
ging the call of a station many thousands 
of miles away, even though it may not be 



* l v n-*i<lcnt. Silver- Marshall. Inc. 



By McMURDO SILVER 

able to make for an enjoyable program, it 
is of enough benefit to justify its inclusion. 

Description of Receiver 

In the March, 1932 issue of Kaimo-Craft, 
the receiver (S-M 727) embodying the de- 
velopment described above is illustrated by 
photograph, and its circuit diagram is shown 
in Kig. 2. In the current article, the re- 
ceiver is further illustrated by Kig. A, and 
its operating curves are shown in Kigs. 3, 
V, and 5. It is a ten-tube, all A.C. super- 
heterodyne having but one tuning dial to 
tune from lo\5 to 55(1 meters, or 18,000 to 
550 kc. Basically, the circuit consists of 
a tuned '21 screen -grid first- detector, tank- 
tuned *27 oscillator, *27 harmonic generator 
tube, two stages of 105-kc. dual tuned 
(ganged), or Siamese, *51 varin-mii I.F. am- 
plification, '27 automatic volume-control 
tube, '27 second linear power audio-detector, 
push-pull '47 pentode output stage and *80 
rectifier. 

Starting at the left of the circuit dia- 
gram, Kig. 2, there is seen what appears to 
be a (piite complicated switching arrange- 
ment, which, however, is actually very sim- 
ple. The douhle-hladcd switch serves to 
connect the *24 first-detcetor grid either to 
the secondary of the broadcast-band antenna 
transformer, to which is permanently con- 
nected the proper section of the gang tun- 
ing com leaser, or to successively connect it 
to one of the four short-wave antenna coils; 
and in each case, to pick up the short-wave 
tuning condenser, a 200-mmf. midget type, 
which is tin* auxiliary, or trimmer, tuning 
adjustment for short waves. The upper 
switch serves only to disconnect the antenna 
from the broadcast-band primary and to 
reconnect it to the first-detector grid 
through a permanent ly-ad justed antenna 
compensating condenser for short-wave 
operation. 

For broadcast-band reception, the '27 os- 
cillator is directly coupled to the % 2l first- 
detector by a small coupling coil in the 
first -del ector cathode lead, while for short 



waves the oscillator is coupled to the proper 
short-wave coils by small coupling coils, all 
in series, in the '27 harmonic generator's 
plate circuit. The lower portion of the 
switch, therefore, serves only to include this 
oscillator coupling coil in the first-detector 
cathode lead for broadcast-band reception, 
or to cut it out of the circuit for short- 
wave reception. Actually, the upper and 
lower sections of the switch in Kig. 2 are 
only S.IMXT. switches in action, hut are 
physically five- point switches in order that 
they, being ganged to the main band-selec- 
tor switch, may maintain one set of con- 
nections throughout four successive positions 
of the coil selector switch. 

It will be noted that the single tuned 
broad cast- band circuit preceding the first- 
detector employs an extremely efficient in- 
ductance of fairly large size, insuring an 
excellent ratio of image- frequency selectiv- 
ity, as well as making for a 2 to 1 increase 
in signal-to-noise ratio as against the use 
of a Siamese, or dual p re-selector circuit. 
The short-wave antenna circuit is likewise 
single tuned, and because the tuning range 
of each of the four short-wave antenna cir- 
cuits is considerably wider than the har- 
monic range of the oscillator which it is 
initially intended to utilize, and as this an- 
tenna circuit is separately tuned, it is pos- 
sible to utilize either of the two possible 
oscillator points for any desired signal, 
and to develop other combinations of dial 
settings for a short-wave signal (say be- 
tween l(i.5 and K) meters). If this condi- 
tion existed in the broadcast hand, it would 
he a serious drawback, but on the sparsely 
populated short-wave bands, it permits the 
choice of an optimum point for any given 
station at will, and is an appreciable 
advantage. 

In examining the first-rtetector circuit, 
two bypass condensers will be noticed shunt- 
ing the bias resistor Ul, one a .1-inf. paper 
condenser, and the second, a smaller mica 
i-ondcnser. The reason for this is that the 
larger value is desirable on the broadcast 
band, but its impedance rises too high on 
the very short v.aves, so it is additionally 
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Selectivity graph of the Silver- Marshall Model 
727 receiver. 

shunted with a capacity satisfactory for 
the very short waves. 

The oscillator ciruiit \< a typV-il trmk- 
t uned arrangement such as is found in all 
this year's S-M sets, and needs little special 
description. To its plate circuit is coupled 
the grid of the harmonic generator tube 
Y3, with, of course, an isolating condenser, 
and grid lesktor. This tuhe is biased well 
helow the cut-off point, so that it wouhl 
normally draw no plate current, by the 
bleeder resistor Mid auto-hias resistor close 
to it in the diagram. It draws plate cur- 
rent, however, since the oscillator if always 
feeding it voltage, hut it generates the har- 
monies used for heterodyning on the .short 
waves as a result of its excessive bias. It 
is operated at a full 180-volt plate potential, 
while the oscillator tube is fed through a 
resistor resulting in an operating plate 
potential of about 90 volts as is customary. 

The I.F. Amplifier 

The I.F. amplifier is not particularly un- 
usual, unless it is in the use of "Litst" coils 
in order to obtain a high degree of selec- 
tivity at its f requeue}' of UW kc. All these 
transformers arc dual tuned, the gain per 
stage being between 90 and 100 with the 
*51 variable-mil tubes used. 

The automatic volume-control tube is 
seen in the diagram just below the two 
I.F. tubes. It functions as a rectifier actn- 
ated by the I.F. carrier voltage. This it 
rectifies and applies to the I.F. control 
grids, this operation serving to maintain a 
balance between the signal voltage appear- 
ing at the second, or audio, detector grid 
and varying signal inputs. Its grid is 
coupled to the plate of the second I.F. tube 
through a condenser Cl!l and H.V. choke, 
while all audio modulation originally appear- 
ing on the signal carrier is filtered out by 
an audio filter consisting of a resistor in its 
plate lead and two bypass condensers. This 
is necessary, since it is actuated by a modu- 
lated I.F, voltage, yet must turn out a sub- 
stantially pure IXC. biasing voltage for the 
I.F. tubes. 

This system of automatic volume-control 
is just exactly that, for it will hold all sig- 
nals from about '20 microvolts absolute on 
up to constant output, and it is in no sense 
a "blast eliminator" such as is usually found 



masquerading as automatic volume-control. 

Because of its perfect operation, it is im- 
possible to tune accurately to the peak of 
a carrier by ear, since in tuning it will cause 
response to appear rectangular in terms 
of dial readings against volume. For this 
reason, a tuning meter is included in the 
circuit. This meter is in the cathode lead 
of the I.F. tubes and, besides serving to 
provide an initial "C" bias, reads their 
plate current, plus carrier voltages, as the 
set is tuned. Thus, by means of observing 
carrier deflections on this meter, the set 
can be accurately tuned to a signal without 
the distortion that might result if it were 
tuned only by ear, ami some side bands cut 
if this were not done accurately (due to the 
extreme selectivity of the I.F. amplifier). 
The output voltage of the automatic 
volume-control tube is developed across a 
resistor 1118 between its plate and ground, 
the resistor being included in the grid re- 
turns of the I.F. tubes. Thus, with a signal 
so weak as to develop no. voltage across this 
resistor, the I.F. bias is low and sensitivity 
a maximum. On a strong signal, the rec- 
tified voltage runs the I.F. grids negative 
to a balance point, which represents full 
output of the second-detector. 

Obviously, volume control cannot be in 
the U.F. portion of the circuit if the o]>era- 
tion of the automatic volume-control is to 
lie unhampered, and it, therefore, takes the 
form of an audio control — a potentiometer 
in the second-detector plate circuit. 

Because the sensitivity of the set, hut 
not its volume, is controlled entirely by 
signal strength, it will jump to maximum 
sensitivity between signals and, in conse- 
quence of the very high sensitivity, show a 
quite high noise level on no signal. As soon 
as a signal is received, this noise drops out 
except in the case of very weak signals, 
when the signal-to-noise ratio will he what 
would be had without A.V.C. An A.V.C 
does not boost noise in any way of itself, 
but it does make it more apparent between 
signals due to the automatic rise of sensi- 
tivity when no signal is tuned in — which is 
another way of saying that it facilitates re- 
ception of weak stations since it automatic- 
ally boosts sensitivity for them. 

Kxamining the photograph in the March, 
1932 issue, the chassis is seen with the top 
of the large shield housing the gang con- 
denser and all coils but the oscillator re- 
moved. The four short-wave coils are 
clearly visible, as are the gang condenser, 
(iOO-ke, oscillator trimmer screw adjustment, 
and the quite large broadcast antenna coil, 
with its small oversize primary visible in 
its center. The tubes are, right to left, 
*27 harmonic generator, '27 oscillator, *24 
U.K. or lirst-detector, two \51 I.F. tubes, 
*27 audio detector, '27 A.V.C. tube, two *47 



pentodes and '80 rectifier. The tuning me- 
ter is seen above the dial (actually, centered 
over the dial), and the I.F. transformers in 
the three, round aluminum cans, their trim- 
mers accessible from below. The power 
transformer is to the left of the dial, and 
the audio transformer at the left rear. 

Looking at the bottom of Fig. A, the 
placement of parts is reasonably self- 
explanatory, the wave-change switch is seen 
next to the short-wave antenna tuning con- 
denser, and behind it the shielded oscillator 
coil. The antenna compensating (scries) 
condenser is seen at the left-rear corner of 
the chassis, near the antenna and ground 
binding posts. The control arrangement 
seen from the front is, left to right, on-off 
switch and volume control, tone control, 
tuning, short-wave antenna tuning, and five- 
point range-selector switch. 

The dial is divided into five differently 
colored sections, corresponding from left to 
right, to the five successive positions of the 
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Sensitivity graph of the "727 *' 



Fig. 5 

Overload graph of the S-M 727. 

range- selector switch. The four left, or 
short-wave, sections are calibrated directly 
in megacycles, and the right section in kilo- 
cycles from 550 to 1500 ke., less the final 
zero, or from 55 to 150. This greatly facili- 
tates timing, anil reduces "hunting" to set- 
ting the dial to the desired point and simply 
adjusting the short-wave antenna trimmer 
for greatest noise or loudest signal for any 
setting of the dial. 

In Figs. 3, 4, and 5 appear performance 
curves of the set. From Fig. 3, the sensi- 
tivity is seen to vary from 1.8 to 2.8 micro- 
volts absolute, which is fully adequate for 
any American location. (Actually these 
figures have been made low — as low as any 
set that is ever passed by inspection, prac- 
tically all being held to less than one micro- 
volt absolute.) Fig. 4 shows a band width 
of 28 ke., 10,000 times down, which simply 
means absolute 10-kc. selectivity. 

Figure 5 is quite interesting, indicating 
the power output in watts plotted logarith- 
mically (as it sounds to the ear) against 
microvolts input. It will be seen that the 
power output reaches practically a maxi- 
mum at 20 microvolts absolute input, and 
remains constant (at whatever the volume 
setting may he) from there on up. The 
fidelity curve is Hat to a couple of decibels 
from +0 to 4000 cycles, and then falls off 
very sharply indeed to insure absolute 10-kc. 
selectivity and freedom from hiss. 

An afternoon and evening of playing with 
the set in Chicago will bring in at least one 
broadcast station for every dial degree, 
also, police stations all over the country, 
plane to ground conversations, television 
(Continued on page 632) 
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Practical hints from experimenters 9 private laboratories. 



(PRIZE AWARD) 

A DYNATRON VACUUM-TUBE 
VOLTMETER 
By C. W. Melotte 

IN Fig. 1 is shown the wiring diagram of 
a vacuum-tube voltmeter I use. Its 
advantage is that very small voltages 
ean he measured with it without the 
use of an ultra-sensitive meter. 



2 meg. 



t 



•OOOiS-M*. , 




Fi«. 1 

A "dynatron" V.T. voltmeter circuit. 

An ordinary 0-1. milliammeter is sensitive 
enough to measure such small voltages as 
would not operate an ordinary V.T. volt- 
meter using the more standard three-element 
tuhc. An input of 0.05-volt gives a reading 
of approximately 0.2-ma. 

The potentiometer is used to accurately 
adjust the plate voltage to the correct op- 
erating point. 

(Fundamental constructional data on V.T. 
voltmeters arc contained in the article, **A 
Gooseneck-Type V.T. Voltmeter/* which ap- 
peared in the February, 1<>32 issue of Uaoio- 
C r a n\ — Tech n icn I Edit or.) 



A VOLUME-CONTROL METHOD 
By Vincent Campbell 

I AM writing this 44 Kink" not knowing 
whether the method to be described has 
been used before. 

Recently I decided to build a four-tube 
regenerative receiver which 1 knew would 
give me excellent volume and tone. Hut 
here arose the problem of obtaining a real 
volume control. Of course 1 tried the an- 
tenna control and "B* lead control, but all 
I could obtain was a continuous whistle. 




Fig. 2 

Mr. Campbell's idea of good volume control. 



$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
hints and experimental short-cuts, Radio- 
Craft will pay $5.00 for the best one sub- 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of Radio-Craft 
and their decisions are final. Xo unused 
manuscripts arc returned. 

Follow these simple rules: Write, or 
preterably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink** you know of. Simple sketches in 
free -hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. Everyone is elig- 
ible for the prize except employees of Radio 
Craft and their families. 

This contest closes on the 1 5th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor. Kinks 
Department, c-o Raioo-Craft, 98 1'ark 
Place, New York City. 



After some time, I finally bit upon tbe 
method to be described which gives control 
ranging from the merest whisper to terrific 
volume. Perhaps you could use it in your 
section. 

Tlie section outlined in dotted lines in 
Fig. 2 is tbe control. I have used a Cen- 
tralab 500,000-ohin modulator and a .02-inf. 
fixed condenser. Tbe positive "A" and nega- 
tive "IV lead connects to the center post of 
tbe resistor; tbe condenser on tbe end of 
tbe resistor to tbe grid of the II. I', coil, as 
shown. 

Here's hoping you can pass this on to 
anyone who wants a good volume control. 



A UY PLUG-IN COIL 
By W. G. Ruppenthal 

PKHIIAPS this method for constructing 
a TV plug-in coil will interest other 
readers. 

The base is cut as indicated in Fig. 3 
so that it is a tight fit in the fiber tube 
used for the coil form. A circle with a 
%-in. radius is drawn in the center. A 
horizontal diameter is then drawn, and where 
it intersects each side of the circumference 
of this circle, a mark is made. From each 
of these two points, ares are drawn with 
%-in. radii in order to intersect the circle 
above the diameter. 

From the center, a vertical line (90 de- 
grees from the horizontal diameter) is 
dropped until it also intersects the circle. 
These five points of intersection are drilled 
for either 6/32 or 4/32 machine screws; 



if 18/32 screws are used, the threads will 
have to be filed off a little where they go 
into the socket. The manner of winding 
the forms is left to the constructor. 

Small holes are drilled in the base to 
let the coil leads out. Holes 1/lti-in. in 
diameter are drilled through the fiber into 
the base, and wooden pins are then driven 
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Fig. 3 

Mounting coil-tubes to a plug*in base. 

in and cut off flush to hold the base and 
coil rigid if there should be any tendency 
for them to separate. 



A PHOTO-TUBE RELAY FOR 
UNIVERSAL OPERATION 
By C. H. W. Nason 

ONK of the writer's friends is a stage de- 
signer. He builds pretty models of stage 
sets with trick lighting effects. The other 
night he suggested that a photo-electric relay 
would be a nice adjunct to one of his display 
sets. The trouble was that the "gadget" hail 
to operate on either A.C. or D.C., regardless. 

A few moments of thought followed by a 
half-hour or more of intensive soldering re- 
sulted in the arrangement shown in Fig. V. 
It will be noted that the new \*J7 automotive 
tube with a heater operated at IS.3 V., .3-A., 
is used. The filament is lighted through a 
series resistance and the device may thus be 
operated on either A.C. or D.C. 110- volt 
supply circuits. 

The grid bias is made variable by means 
of a potentiometer connected between cath- 
ode and ground. This should be adjusted so 
that the relay does not trip under normal 
light conditions. This permits the room to 
be illuminated without such indirect illumin- 
ation of the photo-cell affecting the opera- 
(Continued on pa ye 6*33) 
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A P.E. tube relay for A.C, or D.C. mains. 
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Model 727SW 
ONE DIAL— CALIBRATED 
NEW PATENTED CIRCUIT* 
TRUE AUTOMATIC VOLUME CONTROL 

METER-TUNING 
FRACTIONAL MICROVOLT SENSITIVITY 
ABSOLUTE 10KC SELECTIVITY 
PENTODE— VARIO-MU TUBES 



Price, for Chassis and Speaker 
$99.50 List. Write for discounts. 



*727SW it fully covered by Patents Applied For and all infringement* will be rigorously prosecuted 



SILVER-MARSHALL, Inc. 



6419 W. 65th Si; 



CHICAGO, U. S. A. 




SILVER- 

M.USHAIL, 
Inc. 

6419 W. 65th St. 
Chicago, U. S. A. 



Please send me all de- 
tails on 727SW and latest 
catalogue. 
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Address.... 
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SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules: 

burnish sufficient information, and draw a careful diagram when needed, to explain your meaning : use 
only one side of the paper. List each question. 

'those questions which are found to represent the greatest general interest will be published here, to the 
extent that space permits. At least five weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Kc plies, mag acmes, etc., cannot be sent C. O. D. 

l*Q»iries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question. 
Other inquiries should be marked "For Publication," to avoid misunderstanding. 



SEARS, ROEBUCK 4-TUBE MIDGET 
RECEIVER 

(15.?) Mr. T. T. Carlyle, Houston, Texas. 

(IJ.U Kindly print in the Information Bureau 
of Kaiho-Craft the schematic circuit of the Sears. 
Roebuck midget radio receiver which employs only 
four tuhes, including the rectifier; a l>and -selector 
is part of the design. The first tube is a type 
35 or '51 variable-mil. which functions as first 
K.I-.; this is followed hy the detector, which is 
a screen-grid type '24 tul*; the last tube in the 
receiver portion of the circuit is a type 47 pen- 
tode, resistance-capacity coupled to the detector; 
the rectifier is an '80. 

«J.2) Is there any convenient method of chang- 
ing the tone of the output? On some types of 
programs there is a slight "drnmmy" effect' 

(A 1) In Fig. O.I53 is shown the schematic cir- 
cuit of the Scars. Roebuck 4 -Tube Midget Receiver. 

Operating potentials are to I* measured at a 
line voltage of 110 and with the volume control 
full on; the readings (on a Weston Model 547 
*et- checker) should approximate the following mj^* 
n res: Filament potential, VI. \'2. V3. 2.4 volt-: 
V4. 5 volts. Plate potential. VI. 250 volts; V2. 
65 volts*; VJ, 230 volts. Control- grid potential, 
M. 2.5 volts; V2, 2.5 volts*; V3, 16.5 volts. 
Plate current, normal, Vl, 4 ma.; V2, U.4-ma.; 
V3. 35 ma.; V4. 30 ma. (each plated Screen - 
grid potential, Vl, 90 volts; V2, 37.5 volts* Space- 
charge K rid, VJ, 250 volts. Readings (*) are 
comparative only, and are not true potentials, due 
to the resistance of the meter. 




Sears, 
screen 



Fig. Q. 153 

Roebuck Company's Midget Receiver circuit, incorporating a variable-mu *35 R.F. tube 
-grid '24 detector, and '47 pentode, and showing, at ".Y" the manner of adding tone control. 



Adjust the length of the antenna to the re- 
quirements of individual localities. To take ad- 
vantage of the adjusting vanes on the variable 
condensers (from front to back, they are in this 
order: CI, C2. C3). the circuit should la- aligned 
at 1,500 kc, 1.295 kc. 300 kc. 750 kc and 550 
kc The degree of band selection is determined 
by the inductive Coupling of coils M and 1,2. 

(A.2) The receiver diagramed in Fig. 0. 153 is 
exceptionally well Iwilanced for the reception of 
most programs; however, in some instances it may 




Fig. Q. 154 

At A, above tltc schematic circuit of the Garod 7J-6 receiver, which incorporates a tvpc '99 detectot. 
At B, below, the diagram of the £-6\* power pack; the power tube is a '10. 



be desirable to increase the proportion of "highs" 
in the reproduction. This may 1* conveniently 
accomplished by changing the effective value of 
the output bypass condenser C4 by connecting in 
series with it, at "X," a variable resistor of 
0-50.000 ohms; t) f course, an off-on switch may 
he used instead, if satisfactory tone results when 
this iwrtion of the circuit is open- circuited. 



THE GAROD E-6, USING THE 
'99 AND 10 

(154) Mr. Carl E. Feltiugham. Akron. Ohio. 

(Q.I) There has recently come into the shop for 
service a (Jarod K-6 receiver for which it does not 
seim to be possible to locate a service diagram. Any 
assistance in this matter will be greatly appreci- 
ated. The chassis utilizes one of the old tyi>c '99 
tul»es as a detector, and a type *10 tul>e in the 
power output circuit. What are the connections of 
this receiver and power pack? 

(A.1) In Fig. Q.I54A appears the schematic cir- 
cuit of the receiver chassis; the power pack is Fig. 
0. 15411; the cable connections are shown in Fig. 
LJ-154C. All available parts values appear on the 
diagrams. 
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Fit 0 

Rece ive r-t o- powe r- pa ck 

the Garod Model E-6 set. 
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TERMS 

as low as 
55.00 DOWN 



ICADIO FANS! What a 
NMlifi! A powerful new 11* 
tu bo auiieMiet «t iin unbe- 
lievably low price, deception 
equal to iift«'«Mi ordinary tubes 
— iu a perfectly balanced, non- 
useillniintf. noit-rsidiatiity, super- 
heterodyne TEN-TL'NKD circuit 
With reul iintomutle volume con- 
trol that holds those powerful 
locals down to tin- same volume 
as the distant stations anil 
counteracts that annoying fatting 
on weak stations. Two Push-pull 

l'eniode power output tube* with 

twice the power and four times the 

sensitivity of ordinary 4S\s— and 

Mn Hi-. \In tubes, together with a 

-1M tirst detector, jrives yon SIX 

SCKKKN <:itll»S. These 8i x screen 

grids, together with the -27 nscil- 

bitor seeotul h'tector. tirst A. P., and 

automatic volume emit ml- -the -M> 

tubes- gives total of KLfSVKN 1 U|IKS. 

Tlie use of a Im ml- pan* or prr- delator 

si age. together with Multi .\lu full range 

tubes, imikse this radio actually surpass 

10 K. C. selectivity. Absloutely eliminates 

those uoigv singing "birdie*" and annoying cross talk. ^ mi 11 l»e 
positive) v "amu/.ed and detighted when you si*e this sensat ional 
new set ■ hear the beautiful mellow, cathedral ton.- know what 
it moans to have tfcat pin dot selectivity and nnj.|iialed sensitivity 
together with true tone Tidelity. 

Ke c.mviiieed- I UV A MIDWKST 30 PAYS MKFOUK YOU UUY. 
Don't send a penny. Mail coupon right now for ainazing KKKK 
tri:il offer and complete details. You'll be surprised. 

ALL-WORLD — ALL-WAVE 

Midwest now offers, if do 
Sired. ALL -WOULD -AU. 
WAY IS reception. The new 
self-powered Midwest Con- 
verter with a powerful 0 or 
11 tube super-heterodyne 
brings in short and long 
wave broadcasts from every- 
where — .15 to r»r>0 meters. 

Buy Direct-SAVE YS 50% 

Never In-fore in the history of ratlio have such powerful sets 
been offered at Midwest s amaxiiiK low prices. Deal direct with the 
bis Ml l»\VKST factory and save the jobber s protit. Your outfit 
will reach von splendidly packed, rigidly tested with everything 
in place rea'dv to ping in. No assembling! Kntertain yourself for 
30 days absolutely FltKH then decide. Save up to frf) per cent in 
having direct from factory- insure satisfaetion- deal direet with 
the worlds veteran radio builder MIHWKST And don't forget 
—every MIDWKKT onttit is backed by an absolute guarantee of 
satisfaction. You take no risk. 

MIDWEST RADIO CORP. 




Read This! 

New Zealand User Hears New 

Yorkond Other Stations Eight 

Thousand Miles Distant 

*I would stuck my Midwest up 
against any other make of set on 
the market. I have a log of 111 
stations. 'Midwest gets "em all over 
tin- world." .10 stilt ions in New 
Zealand. H4 Austrian. 10 in Japan, 
1 in China. 2 in India, 1 in Czecho- 
slovakia and Bratislava. 2 ia Houo- 
lulu, and a total of f>0 stations in 
the r. S. A., including New York, 
Ci nCir t at i and Los Angeles. I have 
reeefveil NY TIC on two different 
fveuiiencii s . . also Siarn 'Uadio 
Kankok.* This is a log which would 
be ban! to eclipse by any other 
set, of any power.*' 

FRKD YV. MO it LEV, 
FTawke's Hay. New Zealand. 




Complete liine of 

ClHltfOh'H 

The bis KHKK rilnloc orautffulh- 
UhiM rates the complete line of por- 
ceou* Midwest (Consoles. "Deluxe." 
!Mc)]lin> ilia] Lowlroy models 



RUSH THIS COUPON FOR 
AIHAZIMG FREE TRIAL OFFER 
AND 0IO BEAUTIFUL CATALOG 



MIDWKST ItAIHO COUP,, 
l>ept. 00, Cincinnati!, Ohio. 

UiitHHit oMi nation semi me your new 1932 catalog ar.d complete 
details of 13 and ir.-tuhe A II- World. All- Wave Combination, -l-tulie Con* 
verier. 9 ami tl-iutir Sui»er- Heterodynes, low factory pnees. easy terms 
and liberal 30-day free trial offer. This is NOT an order. 



Dept. 60 



(Est. 1920) 



CINCINNATI, 0. 
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Address 

Town State 
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CONFIDENCE 

(ENGLISH READING) 

RADIO TUBE 
TESTER 




Patented 
1932 

$59.50 Net 

FOR REPLACEMENT 

TUBE 
MERCHANDISING 

JEWELL 3i/ 2 INCH METER USED 

The Confidence Portable Radio Tube 
Tester is the latest advancement in the 
Art of testing tubes — it is marvelous — 
select your tube, press two buttons and 
in English it tells the condition — 
emission, spacing of elements, plate 
impedance, presence of gas — in fact 
everything necessary to know about 
the condition of a tube, all prede- 
termined and interpreted into English. 
Originators of BAD— GOOD— GAS 
readings. Indicates on one jeweled 
lamp every possible short in a tube. 
High resistance cathode to heater 
shorts indicated. 

This is the first scientific merchan- 
diser of radio tubes — simple of opera- 
tion — fool proof and has the confidence 
of your customers. 

Take advantage of the free trial 
offer and unconditional factory 
guarantee. 

Manufactured by 

APPARATUS DESIGN CO., Inc. 
LITTLE ROCK ARKANSAS 




Counter type $59.50 net. Meter faces cus- 
tomer otherwise the instrument is same as 
Portable except it is housed in an attractive 
Mack leatherette covered counter housing. 
Placards are mounted on side panels reading 
"Kree Tulw Testing." 

Also a special utility counter housing can 
be supplied at $10.00 for quick insertion or 
withdrawal of Portable instrument for 
counter use. 

Buy through your jobber or ask 
ui about free trial plan and 
also easy payment plan. 

Also Free Tube Sale Plan 
Printed Matter 



GRIEF and RADIO SERVICE 



By D. V. SIMPSON 



Dl'HIXG the eight or nine years I've 
been servicing radios, I've spent quite 
a hit of seemingly unnecessary time trying 
to locate trouble which I thought complex — 
only to find a broken wire or bad connection 
which I, in my chagrin, thought should 
have been found immediately. Perhaps it 
should, but it wasn't ! Unlike the "old days," 
it is now necessary, with the A.C. sets and 
much more complex circuits, to have a 
fairly complete array of test equipment. 
Some of this is used daily, and some only 
occasionally, but, indispensable as these 
instruments are, one almost daily runs 
across trouble which is practically impos- 
sible to locate by means of set analyzers, 
etc. 

Take, for instance, the set that checks 
perfectly on a plate voltage, milliampere 
drain, bias voltages and, in fact, everything 
that the most elaborate analyzer can tell us. 
Still the output is very weak, or perhaps 
there is no output at all. Of course, we now 
look at the aerial and ground and all con- 
nections leading to them (not neglecting the 
lightning arrester by any means), and very 
often we find the trouble there. But, if all 
these seem O.K., many of us are inclined 
to sit down, wipe the perspiration from our 
collective brows, look cross-eyed at the 
blooming thing — and wonder if there'd be 
any chance to get on the city street-cleaning 
gang! 

Well, in a case of this kind, it's time to 
start "poking." A good thing to carry in 
the inside pocket of one's coat (it could 
be carried in some other pocket) is a stick 
or fiber rod of small diameter, six or eight 
inches long. With this instrument one can 
dig around in the "innards" of a set to 
one's heart's content without danger of 
blowing tubes or doing other damage. (This 
precaution is especially necessary in the 
ease of battery-operated sets. Of course, 
we learned years ago not to poke with a 
screw-driver.) In many cases one will find 
a soldered connection that looks perfect, 
and may be a very good mechanical joint, 
but which, because of a too-cold soldering 
iron in the hands of the set wirer, or by 
reason of the wrong kind of solder (acid? 
we certainly hope not!) presents a very high 
resistance to radio- frequency current. If 
only one joint of this kind is found, it is 
very good policy to go over all soldered 
connections in the set with a good hot 
soldering-iron. This may save a recall on 
the job. 

Sometimes it is possible, by merely exert- 
ing a slight pressure upon different parts 
of the set chassis, to cause it to stop play- 
ing. In a case of this sort it would seem 
a simple matter to locate the bad connection 
or ground; but such is not always the case. 
I well remember a five-tube, dry-cell radio 
of a type very popular a few years ago, on 
which I worked intermittently for two or 
three days before I found ail of the trouble. 
This set would play as sweetly as you 
please for perhaps several days; then it 
would stop, dead as the grandfather's clock 
in the song. The owner had found that, by 
raising one corner of the panel (it was 



mounted in the top of a phonograph cab- 
inet) and placing several layers of paper 
under it to keep it raised, he could usually 
keep it going. Hut it seemed to him a 
trifle too temperamental, so I brought it 
into the shop for expert (?) treatment. 

That set, I think, came nearer to "getting 
my angora" than any I ever worked on. It 
seemed that every connection in the thing 
was bad. I re-soldered every joint that I 
could see, and yet it refused to work unless 
pressure was applied at certain points. 
These points varied from time to time, add- 
ing to my confusion. After much hunting, 
and after using up the supply of language 
which I reserve for such occasions, I found 
a terminal, on one of the stators of the 
gang condenser, which had a generous sup* 
py of rosin under it. I carefully cleaned 
and replaced this, and presto — it still gave 
the same old trouble! Well, I eventually 
found the same condition existing in all 
of the terminals connecting to the condenser 
stators. After I'd cleane<l *em, the set 
worked perfectly! That was a lesson I've 
never forgotten; although I still catch my- 
self being careless occasionally. 

I had in, some time ago, a brand new 
A.C. set, of a very popular make, which 
had stopped working shortly after the 
dealer had installed it for a demonstration 
(Did this ever happen to you, Mr. Dealer?) 
Of course this dealer was very anxious to 
get it working immediately, and stood over 
me while I was testing it, asking if this or 
that might not be wrong, and making many 
valuable suggestions. (Ever have this hap- 
pen, Mr. Service Man?) Well, I found the 
'45 power tubes lighting only very dimly, 
and soon traced this condition to a grounded 
filament line where a sharp projection on 
a socket had cut through the insulation. This 
was soon remedied, and the set worked 
perfectly. The dealer went happily on his 
way. "A job well done," thought I. 

In less than an hour this same dealer 
came in again, carrying the radio and a 
high temperature. It had stopped again! 
(I privately looked at the serial number, 
to be sure it row the same set!) This time 
I found no voltage on the plate of the 
detector tube. This trouble was traced to a 
wire which was supposed to be soldered to 
the plate terminal of the socket, but had 
never been touched by solder, and had been 
simply lying against it. I soldered this, and 
again the set worked perfectly. The dealer 
again departed grumbling something under 
his breath about someone's carelessness. I 
hadn't the least idea whom he meant! I 
heaved a sigh of relief. 

In less than another hour — believe it or 
not- that same dealer came in, carrying 
that same radio, and practically frothing at 
the mouth! "Such a — blank — service depart- 
ment, and such a — blank — fellow trying to 
run it, and what a fine location it would 
be for a real service shop," and much more. 
1 gently agreed with him, and started taking 
the bottom off the chassis once more. This 
time it was a case of "poking"; the set 
could be made to start or stop by a slight 
(Continued on pnge 619) 
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A Tube Sucker 

By MORTON W. STERNS 

HOW many Service Men have barked 
their lingers and "mentally said un- 
pleasant thinjrs under their breath" when 
trying to ffCt a tube into a wafer socket 
at the bottom of a shield which fits the tube 
closely ami is practically as hijrh as the 
tube? Now (after letting the roar die 
down) you all know the fan of removing 
a type '50 tube from a Sparton SI) A, some 
Stroinberg-Carlsons, and many other sets. 

Well, to make it very easy and save lots 
of time and patience, you should buy a little 
item usually sob I in the 5- and 10-cent store. 
This is a paper clip and flexible rubber 
vacuum-cup or "sucker " the kind that sticks 
on glass or other smooth surfaces. The 
trick is to remove the paper clip and, with 
the screw, fasten a handle of wood or 
hnk elite to give you a good grip. Press the 
rubber cup against the top of the tube you 
wish to remove and, presto! it comes out 
fastened to the handle as shown in Fig, 1. 

Mom ton W. Stkrxs, 
139-17 Jamaica Ave, Jamaica, N. Y. 
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-B- ' 

1 RUBBER 

/-^o cup - 

HANDLE Eg] / 


AS PURCHASED 


AS CHANCED 



Fi*. 1 

At the left is shown the ran/urn -<-»/> before being 
dismantled; to the riaht. the some item after 

chouaina. 



RADIO SERVICE 

(Continued from fttttfe olH) 

jar. At last I struck a 'V bias resistor 
that was making a poor contact with its 
case ground, by reason of an almost imper- 
ceptible amount of enamel that bad not been 
scraped off at the factory before bolting 
fast said resistor. Vet :\ socket test showed 
the proper amount of C bias! 

Of course, this was an unusual case, and 
might never happen again. One might 
think 1 should have found all this trouble 
the first time the set was in, but each time 
I had followed my usual custom of jarring 
and shaking the chassis while listening for 
possible further trouble, and anyway, who 
would ever dream of more than one thing 
being wrong with a new set of standard 
make? It must have been the first set to 
go through the factory early on a Monday 
morning (you know what I mean). Well, 
the denier sold it, after all, so everybody 
was fairly happy in the end. 

And so it goes. There is nothing new 
or startling in this article; possibly nothing 
that will be of nny help to anyone. Hut I 
pjiss it on for what it may he worth (that is, 
if the editors are kind enough to have it 
printed!). Anyway, what I intended to say, 
lie fore I got completely off the track, was 
that it pays to look for the simple troubles 
first; it often saves time — and tempers! 



The n R )c Formula 
to Greater 

Profits/ 





equals 

SPEED + ACCURACY + PROFITS 



The L R. C* Resistor Replacement Guide — 
tells you whether the set has a 
defective resistor* 

The L R» C. Color Code Chart — gives the resis- 
tance value of each defective unit. 

The L R. C. Certified Kit — contains the resis- 
tance value you need to repair the 
receiver. 



Mail the coupon 
and get this Kit 
with the complete 
I. R. C. Formula 
shown above* 




THOUSANDS 

OF RESISTOR VALUES 
WITH THESE 

;!J |f RESISTORS 



IfJletaJJj^e^ Resistors 

IXTERIN ATIOXAL UESISTAJ\XK COMPANY 

Philadelphia Toronto 

INTERNATIONAL RESISTANCE CO., 200f. Chcttnut St„ Fhila., Pa. 
Oe nttemen : 

I rncloir ( ) check ( ) money orrlcr for $3.S0, for which |dea«> »ee thai I receive Certified 
Kit of Metallized Rcnittor* which entitles me to Rcurtor Guide and Color Code Chart. Free. 



0-4 



JVnme 

City 
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Radio Service Men! 



FREE 



Color Chart 

Gives H.M.A. stand- 
ard "color signature" 



for every 
value . . . . 
flash ! Heavy 
loid. 4" by 1". 
sen iti> tuait 
one. 



resistor 
in a 
cellu- 
le ery 
needs 




EX-STAT "SIX-KIT" 
nst $1.80 



Six EX -ST. AT resistors 

hi values yon need most 



with 25c color-chart Free 
— a $2.05 value for 96c 



Welt -Informed service men u«e more KX-STAT 
resistors dally. B«rau*e KX-STATS are identical 
with "origins I -equipment" in most ci utility sets. 
Guaranteed, precision resistors you can trust J Now 
40# less than 193! prices. Introductory "Six- 
Kit" brines exact *lx mlues iwil mast ... six 
resisiors you're sure to need ... in vest-pocket 
park » it e . . . wlili chart FREE. Take MO 

risk. Read coupon 

... clip before offer 

expires. 




000. 25.000. .'O.UOll. HHI.- 

000 and 500.0IH) ohms. 

Act Now 
Offer Ends 
APRIL 



// you are 
interested in 

Servicing 
Electric 
Refrigerators 

write for full details 
about the Official 
Refrigeration Serv- 
ice Manual. 

Gernsback Publications, Inc. 

98 Park Place 
New York, N. Y. 



TESTERS 



(Continued from page (ill) 

Speedy Servicing 

In order that the render may visualize 
the speed and flexibility of analyses with 
this tester, a typical analysis on a radio 
reeeiver is described. The radio is inopera- 
tive with a set of tubes known to be normal. 

Beginning with the antenna stage, it is 
observed that the plate current of each 
U.K. and of the detector stage is found to 
be normal, and it is not deemed necessary 
to read any of the voltages, as normal plate- 
cur rent indication* usually warrant the as- 
sumption that the applied potential* are 
correct. However, it is found that there is 
an indication of **no plate current" in the 
first-audio stage. 

Now, referring to the Diagnometer in- 
struction booklet, it is observed that the 
most general causes of "no plate current" 
arc: (1), open grid-bias resistor in cath- 
ode- (or filament-) to-ground circuit; (2), 
shorted plate bypass condenser; or (3), 
open plate-circuit. 

With the Diagnometer, the continuity re- 
sistance of all of these circuits can be meas- 
ured without removing the analyzing plug 
from the socket, by turning the radio tiff, 
and switching the "Multi-Meter" for the 
ohmmeter connections. Test probes now 
are connected to the ohmmeter pin jacks, 
and with one of the test probes touched to 
the chassis, the other is touched to the 
cathode contact of the unoccupied "Analyz- 
ing" socket of the Diagnometer. The 
"Multi-Meter" indication of the bias re- 
sistance is correct, let us say, so the first 
possible cause of "no plate current" is 
eliminated. 

The test probe is removed from the cath- 
ode terminal of the socket and touched to 
the plate terminal. The "Multi-Meter" in- 
dicates "0" ohms, suggesting a shorted plate 
bypass condenser. 

If the "Multi-Meter" had indicated "Inf." 
(infinity), the other test probe should have 
been removed from the chassis to one of 
the filament terminals of the rectifier socket 
to determine whether or not the plate cir- 
cuit were open. 

The instruct inn booklet describes all of 
the useful functions of the Diagnometer, 
and includes schematic circuits of all of 
its testing functions, so that the user may 
easily familiarize himself with the electrical 
construction of the circuits. (Two of these 
illustrations accompany this discussion.) 




The transmission of standard signals is fol- 
lowed by a similar sound signal. By deter- 
mining the difference in time between the re- 
ception of both and dividing by 5. the distance 
of the radio beacon is found. 



Bring Your Set 
Analyzer Up To Date 
with trie New 

ALDEN Latch Lock 

Analyzer Plug 
and these 



New Kits 



The new analyzer plug is 
five prong. It holds the 
adapter locked to the end 
of the plug until released 
by pressing a latch. Thus 
the adapter is not left 
stuck in some inaccessible 
socket of the set you are 
testing. 

Price of the 905L, An- 
alyzer with screen grid 
eon tact $3.00 

90M, C with T> foot six 
wire cable 5.00 

054 1>S Four prong base 
adaptor with eontrol 
locking Html 1.00 



Supplied with kits that give yon — 
new adapters with new contacts — 
new conveniences 



THE ESSENTIAL KIT Kl 

ring anil Adapter* for all the usual sets. 

Adapters separate $11.35 

Adapters in kit with case 

Speeial Trice 10.00 





si** *■ * 



THE PROFESSIONAL K2 

Meet 8 the demand of the professional 
serviceman. 

Adapters boueht separately $20.15 

Adapters in kit with ease 

Special Trice 18.00 

The Laboratory 100% DeLuxe Kit K3 

Everything the nnvst exacting serviceman or 
laboratory can wish. 

Bp sure to send for a description of 
this kit and price sheets of adapters 
for all purposes 

ALDEN MFG. CO., Dept. R 

HROfKTON, MASSACHUSETTS 
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FROM Germany conies word of fi novel 
arrangement which permits the tun inf- 
ill of distant stations from directly under 
the antenna of a local broadcaster. To 
the writer — ever thrilled at the report of 
new distance records — the rumor was of 
sufficient importance to invite his investi- 
gation. 

This device is not a new version of the 
wavetrap of other days — that is, not an 
acceptor or rejector circuit in the normal 
sense — nor is it an additional stajre of H.F. 
amplification, although it does include it 
tube in its circuit arrangement. It is not 



SAo o LA 
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SOMETHING FOR THE DX FAN 

By C. H. W. NASON 

jrrams wit hoi it interference from local trans- 
mitters. This same prize had been offered 
for several years past; hut the contenders 
had never presented anything to warrant 
the award. This year comes a German 
amateur, Theodor Kekert, with a device of 
such excellence that not only did it receive 
the promised financial prize, but it was 
awarded the silver medal of Heinrich Hertz 
Institute — which has not had a recipient 
in the past three years. Without the de- 
vice a German commercial receiver of nor- 
mal characteristics could not receive signals 
even fifty to 100 meters in wavelength away 
from the Berlin transmitter, the antenna 
of which could be seen from the testing 
point. 

I'pon connecting the Kekert device be- 
tween the antenna and the receiver, it was 
found that the interference disappeared 
entirely; and a distant station but J> kilo- 
cycles from the frequency of the Berlin 
transmitter could be tuned in without 
difficulty. 

The fact that the tuning of the rejector 
circuit is quite sharp points to the cor- 
rectness of this guess. 

The variable condensers Cl and C2 have 
,000;j5 mf. capacities. The inductances for 
the rejector are wound on 2j4-hich tubing. 
IM and \A are tapped coils with switches 
which vary the number of turns from <> 
to 25, taps being brought out at the sixth, 
twelfth and eighteenth turns. Wound on 
the same tube as I»l is 1.1, which has 05 
turns of No. 22 S.l\l\ wire. 

A similar coil of U5 turns is wound on 
the same form as I A The coupling be- 
tween 1-1 and IM and between 1/2 and 1,1 
is in no way critical, and separation of the 
windings by about half an inch should be 
about correct, 1.5 and I At are coils of about 
20 turns on the same tube coupled by about 
one half-inch. 




Schematic diagram of the very interesting tefli'<r« 
trap invented by a German radio engineer* 

recommended for use where interference of 
a type curable by other means is involved; 
hut only for those who arc really inter- 
ested in obtaining distant reception, from 
points adjacent to local broadcasters. 

During the course of the Seventh German 
Radio Exposition last summer the German 
Broadcasting Company offered a cash prize 
for a device which could he used with an 
ordinary receiver to receive distant pro- 



THE O. R. S. M. A. 



(Continued f 

therefore, are in need of distinctive sta- 
tionery. For the benefit of these men, let- 
terheads and envelopes have been prepared. 
The cost of such stationery is very low and 
is intended to meet the pocket books of Serv- 
ice Men. not bankers. Stickers, as illus- 
trated, and a lapel pin may also be obtained. 
These are supplied to members at cost, 
since the organization does not operate at 
a profit. 

Advantages 

Members of the < ).K.S.M..\., through the 
cooperation of its sponsors. K.\i>m-</R.\rr 
and Gkunshack IViii. rations. Inc.. have the 
privilege of consulting with the Information 
Bureaus of these organizations regarding 
any technical questions which may arise dur- 
ing the course of servicing receivers. With 
the affiliation that the sponsors have with 
radio-receiver manufacturers, cooperation 
between the Service Man and the manufac- 
turer is effected to a far greater extent 
than would be possible if an individual con- 
tacted the manufacturer alone. 



«ALPH C ttEDO 



LOOK INTO 
RADIO 



row i>(uje (iOl) 

In view of the care that is exercised in 
enrolling members, manufacturers, dealers, 
and service organizations seek the Kmploy- 
ment Bureau of the O.lt.S.M.A. for men 
\vh(» are qualified to fill positions with their 
firms. These are readily supplied from the 
Association's list of members who have made 
high grades in the examination. 

Service Men who arc interested in their 
profession and who an- desirous of knowing 
more about this *iivc-wirc" organization 
should communicate with the headquarters 
at Mi Turk Mace, X. Y. l\ 



An O.R.SM.A, envelope. 




Scene in our own broadcast studio control room 

and the training 
you get at 




FACE your problems frankly. Are you 
perfectly satisfied with the advances 
you have made in the past few years? Is 
your future secure? You cannot hope 
to succeed without knowledge. That is 
specially true of radio. 

To give men radio knowledge is the 
sole purpose of America's oldest radio 
school . . . RCA Institutes . . . founded al- 
most a quarter century ago. Here, in four 
resident schools . . . New York, Boston, 
Philadelphia and Chicago ... are given 
elementary or advanced courses in practi- 
cal radio. The equipment is unsurpassed. 
Each instructor is an expert in his field. 

Then, for those who cannot attend the 
resident schools, RCA Institutes has ex- 
tension courses. You may study at home, 
yet with every advantage, for we furnish 
special home laboratory equipment with 
many courses. 

RCA Institutes is associated with the 
largest research laboratory in the radio 
industry. Courses keep pace with each 
new development. In spite, however, of 
the extra advantages you gain at RCA 
Institutes, the tuition is moderate. 

A certificate of graduation from RCA 
Institutes may be the open door for you 
into a successful career in radio. The cou- 
pon will tell you how to unlock that door. 
Mark and mail it . . . before you forget. 

A Radio Corporation of America Subsidiary 

' — —— — ———— — — *| 

RCA INSTITUTES, INC. ' 

Vpt. RT-4. 75 Varick St., | 
Ki'\v York. 

Please send me your General Catalog. T am I 

checking Mow the phase of radio in which , 
I am interested. 

□ Microphone Technique. □Radio Operat- I 
jng. □ broadcast Station or Studio. □Talk- 
ing Pictures. □ Aviation Radio. □ Servicing | 
Home Kntertaintnent Knuipmtnt. □ Television i 




Name 

Address 

Occupation Age .. 
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0 Hundreds of Our Students 
Are Now Engaged In . . . 

AVIATION 
RADIO 



Radio is the most fascinating part of 
Aviation — and Aviation holds the same 
place in Radio! 

So why not train for an interesting, 
well -paying career in Aviation Radio- 
just as Lindbergh, Byrd, Eddy and 
others advise? 

Hundreds of our students are now ac- 
tively engaged in this work. Over 20% 
of the technical force of Airways Divi- 
sion (U. S. Dept. of Commerce) are 
enrolled with us. Many other students 
are connected with American Airways, 
Boeing Air Transport, Eastern Air 
Transport, Pan-American Airways, etc. 



You Too Can Break Into 
Aviation the "Radio" Way! 

Find out all alwut our advanced training that 
fits you for important radio work in Aviation 
ami other fields. Study at home in your spare 
time — learn as you earn. 

Our courses teach you the basic engineering 
principles of RADIO and TELEVISION. 
You can never make real progress until you 
understand these fundamentals. If any 
branches of RADIO — TELEVISION — 
AVIATION RADIO — appeal to you— 

Just Write for Facts! 

Capitol Radio Engineering 
Institute, Inc. 

uth st. yiM ( M. n.w. WASHINGTON, D. C. 



UNIVERSAL MODEL "BB" 

J932 VALUE — NEW DESIGN 

LIST PRICE $25.00 

No other 2 -Button microphone can Rive such super- 
la live value ft>r such a low price. Krtra large 
size Extra rugged construction. Kxtra excellence 
of performance. Built especially for voice pirk-un 
public address work and amateur broadrasts. 24 
Kt. Pure Gold Spot Cen* 
ters. Duralumin Dia- 
phragm. Frequency range 
to WELL over 4000 cycles. 
Guaranteed Performance 
at Rock Hot lorn 
Price. 

UNIVERSAL 
MICROPHONE CO., Ltd. 

424 Warren Lane. 
In<|ewood. Cat if., U. S. A. 





, PROFI 

\XT Service men make $90 
1/ extra per month installing 
AMPERITE. Send $1.62. to 
Dept. RC-4. for dealers: 
sample AMPERITE 
and tales helps. 





LATEST IN RADIO 

(Continued from page 591) 

A COMPACT SET ANALYZER 

ASKKVICK instrument, which combines 
in one small case all the functions of 
a tube tester, capacity tester, ohm meter, 
continuity tester, and short-checker is the 
Madsen Set Analyzer illustrated in Fig. G. 

Included in the case are the following: 
Six special test leads; two special connec- 
tion leads; one pair of continuity- test leads; 
one adapter; two "C" batteries; one 5-wire 
cable and plug; one blueprint; and a Com- 
plete instruction manual. 



Self-Adjusting 
LINE VOLTAGE CONTRC^ ^ 




Fte G 

Front view of the Madsen tube tester. 

The meter is of 1,000-ohms-per-volt type. 
The carrying case measures 8 x 10 x 4 ins. 

This device is manufactured by the Mad- 
sen Instrument Co. 



"TRIPLE-TWIN" SET 

(Continued from page 593) 
One "Ulan the Radio Man" drum-dial alu- 
minum support panel, 4% ins. long, 2% ins. 

wide, with y s -\n. edge; 
Two Kby 5-prong wafer-type sockets, for 

VI and V2; 
Two Kby 4-prong wafer-type sockets, for 

V4 and V.J; 
Two Kby binding posts, HI and B2; 
One Bakclite tubing 1% ins. diameter, 3% 

ins. long for L; 
One Bakclite tubing 1 in, diameter, \y z ins. 

long for tickler of L; 
One I'tah midget dynamic speaker, 2,500- 
ohm field, 4,000-ohm primary input trans- 
former, with 4-prong-tnbe base plug, LS; 
One each Speed Type 295, Type 227, Type 
280, VI, V2, V:i. 



COBALT ALLOY FILAMENT 

ENV.INKKHS of the DeForcst Radio 
Company have developed a new filament 
of cobalt ii Hoy which has a tensile strength 
when cold that is three times greater than 
th;d of the drawn nickel filament previously 
used for tubes of the 2- volt type; the tensile 
strength when hot is also much greater than 
the nickel type. 



SHORTWAVE 
RECEIVER 



Safe* 




inDIRBCTW 
ft London. Paris. 

Berlin, Buenos A Ireland 
_ >th*X bniMCMtfnr station* 
^^r^ bhr. .. H :.L..r th« world via boot* 

. warea. Your w 7 rscalwar eannov 

„,*<»• *n theaa tow wm ataiJ • ■ ■ .. WORU>. 
WIDE RECEIVER s.u U to BU matara. _ 

AERO SHORT WAVE CONVERTERS 

Convert Your Preaant Sat Into a Short War a Snpar-HatarodfM 

*• C. MODEL $12.80 O. C. MODEL $11.50 
AT LAST i Tho p*rfoct Auto Radio - • ONLY $20.00 

Built by ptoDcara in the manofacturina; of Auto Radio. Wa ruarantea 
1000 mileai^iu.of r«c«ptiop A maaterpieca of Radio enaineorina . 
4^5"* , 52»"L1 A *F°, £«otode Auto Radio. Price of a«t only 
$20 00. fiat completa with tubaa. batteriea, dynamic epeaker. antaana 
aquipmact and nolaa auppraaaora. $39.60. 
NEW AERO MIOCET Uaioa tha Utaat 
Type Pentode and MultiMu Tubaa. Price 
% 1 • SO. Wa ruarantaa!eoaat to coaaCre- 
eaptioo. Wonderful tone quality and aa- 
lactirity. Full dynamic apeak «r. Full ri- 
•tea dial. Beautiful walnut cabinet. 6 




Santf/ar 

ComwitU 
I Cateiav 

CHAS. HOMItflH C0l7 4240 Lincoln avenue 

vownUUUmrlW, Dot. IMS Chfeaae, Illinois 





FREE! 

Write for your copy 
of the most complete 
Handbook on every 
type of a Tart able 
resistance — from tiny 
center taps and 
volume controls up to 
heavy motor speed 
controls. Every K** 

Cmeoter. Service 
i and Engineer 
should have a copy 
handy 



CLAM8TAT MFG. CO.. 
285 N. 6th St Break lyn. 



Inc. 
N. 



^ClAHOSUT:- 



DEALERS— AGENTS WANTED 



EVERYWHERE, te handle 
the fastest selllni radle at* 
taehment en the market today. 

THE POLICE L0WWAVE 
CONVERTER 

A new Invention that It 
easily attached to any radio 
— by means of which anyone 
can tune in. at any time 
on local police broadcasting 
and get such thrilling— exciting— and often sen- 
bit ion 1 1— Items aa headquarters put* on the air 
for iUdio- Police squad*, Simple instructions 
are furnished. 

SELLS FOR ONLY $3.00 
Send $1.79 fur sample, no stamps. Or if you 
wish, send 10> In stamps for O.O.D. order and 
Pay postman the halanre of $1.«9 

POLICE L0WWAVE LABORATORIES 
1460 Huron St. Dept. 11 Toledo. Ohio 



ITw MOORE 



SUPER - DA - LITE.R 

CALIFORNIA 
(4 Stations on the Coast) 
MEXICO 
(Also 4 Stations) 
CUBA 
(Easy) 

All before 9:30 p.m. in the heart of New York's 
downtown skyscrapers. 
Stations 10 kilocycles from all locals on 
200 ft. antenna 
CompUte Set of Blue Prints — $1.00 

MOORE RADIO COMPANY 

76 OORTI.ANDT ST. 



NEW YORK, N. Y. 



BACK ISSUES 

of RADIO-CRAFT can be had 
at the price of 25c each. Address 

RADIO-CRAFT 
98 Park Place New York City 
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Experimental 

Equipment 

Given 

FREE 

to Every 
Student ! 





Size of Cabinet: Height, 22 A Length, 
I7J4"; Weight 25 lb*. 

We give to every student without additional 
charge his chemical equipment, including 
fifty pieces of regular standard lalxiratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 

who are ambitious and 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
of all kinds pay tempt- 
ing salaries to get the 
right men. Opportunities 
abound on every hand. 

You can study Chem- 
istry under the well- 
known instructor. T. 
Dr. T. O'Conor (VConor Sloane, A.H.. 
Sloane A.M.. Ph.D., LL.D. 

You Can Learn at Home 

Our home study course, written hy Dr. 
Sloane himself, is practical, logical an<J 
remarkably simple. It is illustrated by so 
many experiments that arc performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low. and includes your 
laboratory outfit — there are no extras to buy 
with our course. Yon can pay in small 
monthly amounts, and we show yon how to 
earn the course of the whole cost as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 

Mail the Coupon NO IV 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Plaeo, New York, N. Y. 

Please send me at onre. without am- obll (cation 
on my part. your Free Kook "Opportunities for 
Chemists." and full particulars about the Kxpert- 
mental Equipment given to every student. Also 
please tell me about the latest reduction in tuition 
price and your easy plan of payment. 

NAME 

ADDRESS 



THE "COMET" SET 

(Continued from page 595) 

rectifier. Its control -jrritl is automatically 
biased hy a cathode resistor resulting in 
substantially linear power-detection. In ad- 
dition to audio frequencies, there is also a 
larjre component of intermediate frequency 
present in its plate circuit. This I.r\ com- 
ponent is filtered out by means of a two- 
stajre low-pass filter consisting of two 85- 
millihenry U.K. chokes and three .OOOiS-mf. 
bypass condensers. These two filter stages 
are separately shielded from each other. 

The type pentode is used as the out- 
put or last stage A.l*\ amplifier. This tube 
makes an ideal combination with a *2* type 
screen-grid tube operated as a linear power- 
detector. A tone control is provided in the 
plate circuit of the pentode which enables 
the listener to modify the response at the 
higher audio frequencies to suit. 

The Station Finder 

An important feature of the "Comet" is 
the "long-wave" oscillator, which enn be 
started and stopped by a switch on the 
panel. It consists of a *27 type tube and 
assoeiated circuits and its output is loosely 
coupled capacitivtly to the grid of the sec- 
ond-detector. Its circuits are adjusted to 
oscillate at M>5 kc. which is the frequency 
for which the I.F. amplifier is tuned. Inas- 
much as all incoming signals, of whatever 
frequency, are shifted to 4<»5 ke. by the ac- 
tion of the heterodyne oscillator and the 
first-detector (or mixer), it will be evident 
that starting the W5-kt\ oscillator will pro- 
duce an audible beat-note (or whistle), since 
the signal (coming through the intermediate 



CTTV . . 

ItC-432 



STATB. 



too - 

100 - 



20 - 
10 



2 - 
1 - 




-15 -10-5 0 + S 410415 
KILOCYCLES 



Fin. S 

calculated over-all response curve. 

at approximately 405 kc.) and the output of 
the heat oscillator are both impressed on the 
grid of the second-detector. Thus the 
"Comet" is ideal for pure C\Y reception 
the pitch of the beat can be adjusted to suit 
by means of the left-band vernier which con- 
trols the heterodyne oscillator. Although 
this feature is primarily intended for CW 
(code) reception, it is also extremely use- 
ful in searching for all signals. It is quite 
easy to skip right over stations, especially 
when tuning in the very short waves. 

The receiver is substantially "single con- 
trol.** The right-hand vernier controls the 
wavelength tuning and is most valuable in 
receiving the longer waves. Under ordinary 
(Continued on page 6*27) 



1 RADIO SERVICE 

will pay you better profits 




Professional servicemen have adopted tbe accurate, 
high .<]>eed servicing metliods made possible by 
Jewell Service Instrument .4. Having < In testing time. 
increiiNed accural v. iiml greater customer confidence 
en;iide them to not only increase their business, hut 
<o make more profit tin each jot) 

Jew ell Instruments are so reasonable In cost that 
sen hemeu cannot afford to be handicapped by 
inferior te*t equipment. 

Jewell Pattern 444 Set 
Analyzer 

1. S*>cket current .ind voltages tests on all types 
of <?<mv im holing 1 1 io»i u^n*. tvj>e 217 233, and 
isdlo fri<tuco< v pt-niodeo .ire provided 

J Triple riinge output meter 

J Triple range re>lstanie-(oiiUiniity meter with 
batten' roui]>ensator. 

4, K e a v > 
molded bakclite 
parts, non -shat- 
ter jib iw meter 
glasses, nnd all 
wearing parts 
easily renewable, 
are some of the 
many features 
that assure long 
life. 



Jewell Pattern 563 
Oscillator 

?. Three fundament :il wave band* of 53ft to 1.500 
K. <\. I2"» to I7."> K. O. and K,« to 2Ril K. C. 
provide for all T. It. I\ and Miperheterodyno se<s. 

2. Entire instrument, including self-eontained bat- 
teries, shielded Ity heavy metal ease. 

3. Separate output for neutralizing. 

4. Priced remarkably low for Jewell Quality. 

MAIL 
COUPON 

TODAY , 

i- ~~~ ~ ^~^" * Kiso ..;^i 

Assart.* 

4 Hayne* Ave-, ci« 

ne.se sen* - 
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I. F. TRANSFORMER DESIGN 



control on tlic pre-amplificr end of the re- 
ceiver will he full on am 1 the gain on the 
I.K. amplifier cut away down. 

If the pre-niodulator amplifier is limited 
to one stage, it will be necessary to increase 
the gain of the I.K. amplifier if the same 
level of sensitivity is to he maintained. 

Unlike the conditions which exist in T.U.F. 
amplifiers (where the limitations of the 
minimum and maximum capacity range of 
the tuning condenser, plus the unavoidable 
circuit capacities, define the maximum ratio 
ot the tuning inductance to its tuning capa- 
city), we find that the tuning circuits of 
I.K. amplifiers are not limited as stated 
above, and the ratio of L to C can be any 
ratio desired, within sensible limits. 

Inductance Design 

Thus, the inductance of the I.F. trans- 
former can be made as large as desired; the 
limitations being defined by the U.K. resist- 
ance and the physical size of the coil and 
associated shield. As the frequency of the 
I.F. amplifier is generally lower than the 
broadcast-band frequencies, the effect of the 
circuit and coil capacities can be neglected 
for the moment as any calculation which 
we shall make will generally assume that 
the signal is fed into the tuned circuit by 
induction in the coil itself. In Fig. ISA, we 
find that the distributed capacity of the coil 
shunts the tuning condenser and is simply 
added to the circuit; in Fig. fill, the signal 
is in series with the coil. 



(Continued from p<uje 5!) 7) 

Calculation of Load Impedance 

To obtain the greatest percentage of the 
"iiiii" of a vacuum tube, it is necessary that 
the load in the plate circuit be as large as 
possible. 

The effective impedance of the tuned 
circuit at resonance (Fig. 7) is equal to 
\r \V- L 

r Cr 

where I. — the inductance of the coil, 
W = <»,2H times the frequency f, 
r = the scries high resistance of the 
coil, 

C — the capacity necessary for res- 
onance. 

It will he noted that the effective imped- 
ance increases as the square of the induct- 
ance; so, provided we keep the U.K. resist- 



ance of the coil low, a large inductance 
will be superior to a small one. 

In such a tuned circuit, the selectivity S 
will be proportional to 

\VL 
r 

and the width of the resonance curve, Fig. 
8, at a point where the response is .707 
times the value at resonance, is related to 
the ratio 

\VL fr 

r ~ fc-f, 
giving another valid reason for using a eoil 
as large as possible. A bandy rule to use 
in the design of such circuits is that 







Fia. io 

At A, B, C, D, E, and F arc shown the various methods of coupling LF. amplifiers. 



RADIO'S 
NEWEST 

BOOK,,,, 



gfilQ- CRAFT UBIMj jyjgS 

MODERN 

iVACUUM 
TUBES 

AND 

How They Work 

with complete technic*! d*t* 

Ion *ll i i * n d * r d tube* 
*nd mtny tpecitl lubes 

by ftoberf He*t>be»« 



64 Pages — 6 x 9 Inches 
Over 50 Illustrations 



MODERN VACUUM TUBES 

And How They Work 

By Robert Hertzberg 



theCopy 



THE vacuum tube is one of the most 
important single elements in radio work 
of any kind, yet it is probably the least 
understood of all radio devices. Most 
radio experimenters and Service Men have 
only a hazy idea as to how it functions, 
and because of this lack of knowledge, 
they cannot realize the greatest enjoyment 
or profit from their work. 

MODERN VACUUM TUBES, our new- 
est book in the Radio-Craft Library series 
will help to make the theory and operation of 
tubes understandable to everyone. It is 
written in clear, simple language, and is de- 
void of the mathematics that confuses the 
practical man who has neither the time nor 
the desire to wrestle with complicated formu- 
las and equations. It describes the funda- 
mental electron theory, which is the basis of 
all vacuum tube action, and goes progress 
sively from the simplest two-element tuhes 
up to the latest pentodes and thyratrons. It 
will quickly brush away many misunder- 
standings af>out radio tube operation that 
have been bothering you for years. 



The book contains valuable reference 
charts and characteristic curves of all the 
standard tubes and many special ones ; de- 
tailed "exploded" views of the various types ; 
diagrams of socket and pin connections, etc. 
These charts alone are worth the price of 
the book. Slip a copy into your service kit 
and you will find it useful on almost every 
job. 

Mail Coupon Today! 



GERNSBACK PUBLICATIONS. Inc. RC-4 
98 Park Place. New York. N, Y. 

I enclose herewith fifty (50) cents (stamps, eheck or 
money order accepted) for which send me a copy of 
your book "Modern Vacuum Tubes and How They 
Work." 

Name 

Address 

City state 
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GREATEST MAGAZINE IN 
TELEVISION 




IMELY developments in radio's latest wonder, 
Television, are published in every issue of TELE- 
VISION NEWS— Mr. Hugo Gernshack's latest ma- 
gazine. Repaid advancement in this art today is lie- 
coming a re(>etition of the radio cycle of years ago. 
Daily broadcasts are Incoming more numerous and 
experimenters are following in quick order in build- 
ing television sets for experimental purposes. Fore- 
sight nf its development can be seen hy the pioneers 
of radio — they are equipping themselves now with 
television experience. 

The articles published in TELEVISION NEWS 
are of primary importance tn experimenters — they 
are simple in construction, understandable and^ re- 
plete with diagrams, photographs and illustrations. 

Interesting Articles in the Current Issue 

Eight He am Television. 

New European Television Kits. 

Kadio Frequency Operation of Neon Tii1k*s. 

\ Simple Lens- Disc Projector. 

Powerful Light Source for Television, 

l>ige>t of Television Patents. 

Television Course. 

Practical Minis on Cathode Kay Scanners. 
Fidelity Tests for Television Systems. 
Pioneer Receiver and Scanner. 
A New System for Television Synchronization, 
and other unusually interesting topics. 

SPECIAL OFFER COUPON 

"iTl !e"\TsU )X "x E\VS ~~ " ~R 4?2 

98 Park Place. New York. X. V. 

1 enclose herewith my remittance of $1.25. (Can- 
ada and foreign $1.50) cheek or money order pre- 
ferred, for which \ou are to enter niv subscription 
to TELEVISION "NEWS for One Year, also send 
me the last two issues gratis. I understand that the 
regular subscription rate is Sl.Sn and tMs ofTer will 
be void after March 31st. TELEVISION NEWS 
is published every other month. 



NAM E 

ADDRESS 

CITY STATE. 



should lie \vss tliiin 250, tor if the ratio of 
the iinhictivr reactance of the coil to the 
K.F. resist a ncc is jrrcutcr than 250, there 
will he marked attenuation of the higher 
amlio frequencies in the detector output. 

The condition of resonance is the same, 
no matter what the frequency may he, and 
the old 1-C. chart is as useful as ever; 
as it (rives the 1..C. constants for all 
frequencies hetween 1000 and P2 ke., tints 
taking in all of the frequencies used in T.K. 
amplifier design. 

Design of an JLF. Transformer 

Most of the readers will be interested in 
175-kc. intermediates, so a design will lie 
developed for this frequency. 

Kxamination of such a chart shows that 
17(1.5 ke, is the nearest frequency to 175 ke. 
and will he satisfactory for our purpose. 
The constant for this frequency is 8i:j 

when the inductance and capacity are ex- 
pressed in centimeters (1000 centimeters 
equal one microhenry) and microfarads, re- 
spectively. 

The KAiuo-CRArr readers, who have fol- 
lowed the articles hy this author on the 
calculation of H,F, coils in previous issues, 
will he familiar with the method involved in 
dctcrmiiiinjr the values of the inductance 
and capacity hy the process of dividing 1 one 
known value, either 1, or C, into the 1..C. 
constant to derive the other. 

There are several types of semivariahlc 
condensers with capacity ranges running up 
to 140 mmf M which could he shunted with 
a good grade of fixed condenser to increase 
the maximum value of capacity if desired. 
Karlicr, we discussed the added gain to he 
obtained by the use of a large inductance 
provided the H.F. losses of the large coil 
did not affect the resultant amplification and 
selectivity. 

TABLE II. 
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So. 


IS d.«.«. 


14 


00 


4 1/B la. Sot. 


2290-680 ka. 










p»g MsUri 


(131-546 a.) 


So. 


24 *.».«. 


IS 


S4 


2 1/2 lo. bat. 


2084-4*6 k«. 










pot oaoton 


(148-805 a.) 








D1AM0SDHBATB 










I.f. 


Coll* 




»©. 


2« d.».o 


15 


it 


2 l/S la. 


2040-495 k«. 










2 3/4 la. 


(147-806 a.) 


*>. 


20 «.».«. 


21 


36 


2860-894 ko. 










2 3/8 In. 


(115-432 a.) 


So. 


24 d.«.«. 


IS 


44 


1784-680 k«. 












(170-636 a.) 



Winding data for three types of coils. 

,So, for the timing capacity, let us select 
a unit with a maximum capacity of 110 niinf. 
and wee just what inductance will be neces- 
sary to tune to 1 7(>..'5 ke. As 



si:* 



( 



z= 5.800,000 centimeters 



.0001 10 

and as I0(M) centimeters equal one micro- 



The Public 

Approves 

These Sensational 
Low-Priced 




SUPER- 
HETERODYNES 




TheCrosiey 
TYXAMITE 

The fWim of oil radio 
receivers! The at- 
triictive cabinet isof 
fine selected woods, 
carefully finished 
and hffrh - lighted. 
The 4- tube super- 
heterodyne 
chassis incorporates pentode output, variable mu, 
i inn^e suppression pre-selnctor. combined volume con- 
trol and on -off switch, illuminated station selector. 
Full floating moving coil dynamic speaker is used. 
Dimensions: I3J</' high, 9J 4 " wide. 7U" deep. A 
low-lK>y console model. The BONN I BOY, housing 
the same chassis, sells for $39.75. 




The Crosivy LITLFELLA 

The walnut veneer front panel of this exquisite re- 
ceiver is arched with oriental veneer and is supported 
at the sides with delicately fluted pilasters. This sup- 
er he ten >dyne incorporates five tubes, pen tod" output, 
variable mu. continuous (slppless) tone and static 
control and on-off switch, volume control, illuminuted 
shadow dial with vernier drive and dynamic speaker. 
Dimensions: 17" liijrli 13" 

wide, 8^" deep. The BH5- 
FKIXA, console for $18.48 
and The PLAYTIMK. Jr. 
grandfather clock model for 
$79.75 incorporate the same 
chassis. Details of entire line 
from yourCrosley Distributor. 
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Montana, Wyoming, Colorado, Nne Mexiro and toest* 
prices slightly higher. 

The Vn»nU*y Radio C orporalion 

Powe! Croaley, Jr., President 
Home of 44 tfw» !Satlt>n*a .Station" — WLW 
CINCINNATI 
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No. 550 



OSCILLATOR 

Licensed by A. T. 8c T. Co. 

H Q Net to dealer 
A « $30 list 

*21 Net to dea,er 
™ with output meter 

// wo/ af yo«r Jobbers we will ship 
direct when remittance accompanies 
order. 

A sturdy modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22 x /z- v. and 3-v, 
hatteries and one '30 tube. Direct 
reading broadcast band ( 5 SO- 1 500 
Ice.) and intermediate band ( 1 20- 
185 kc). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette case. 
6x11J4x5J4 in. Weighs but 8 
pounds. Huilt to high standards. 
Every serviceman should have the 
No. 550 oscillator to align r.f. gang 
condensers, locate defective r.f. 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. Get yours 
today. Write for catalog of serv- 
icing instruments. 

i < 

I Readrite Meier Works 

I 17 College Ave. 

! Bluffton, Ohio 

J Please rcimI all information nhmit | 

I Keadritc Oscillator and other service I 

| instruments. | 

J Name J 

| Aildres* | 

I <i.y S • | 

} J 

Readrite Meter Works 

Established 1904 
17 College Ave., Bluffton, Ohio 



hrtiry, wr require an inductance of 5,800 
microhenries. Now 5,800 microhenries is 
considerable inductance to put in a small 
space, but a good coil can be had by using 
any of the commonly-known methods of 
winding, such as diamond weave, duo- 
lateral, honeycomb, etc. Most of us do not 
have the equipment on hand to wind a coil 
in this manner, so it would he practical 
for us to increase the size of the tuning 
condenser to .(KMNS-mf. so that we could 
reduce the inductance to a lower value. 
Semi variable condensers of compact size 
can be obtained in ranges up to ,001-mf. 
and are satisfactory for l.F. circuits. With 
the new capacity of .0005-mf., we find 
81 » 

= Ui2n\000 centimeters, 

.0005 

or l,f»*2<> microhenries. 

Hy reference to the chart in Fig. 9, we 
can determine a coil which can be hand 
wound at home. 

Hy connecting three known or assumed 
values as per the key, we find that a coil 
wound on n 2-in. diameter cylinder 3 ins. 
long, having 120 turns per in. for a length 
of 2 ins., or a total of 2k) turns of No. 
!W S.S.C. wire, will have an inductance of 
l,fi25 millihenries. A coil made up in this 
size can be placed in a shield, providing that 
the distance from the coil to the shield is 
at least iy 2 ins. all around. Tnder these 
conditions, it will be necessary to add 20% 
to the inductance of the coil to compensate 
for the loss tine to the effect of the shield. 

A wire table is given in Table 11 for the 
convenience of the reader and takes in all 
of the commonly- used sizes and coverings. 

The impedance of the combination is 
equal to 

1 r \V 3 1 , 

r Cr 

loo,ono ohms, 
to have a value 



.001 li 



.000.000.000,5 
The resistance r is 
of :J2 ohms. 



1 

:*2 
assumed 



Selecting the Circuit 

With the solution of the effective im- 
pedance of the tuned circuit at the resonant 
frequency, we can select the circuit in which 
the coil and condenser are to be used. I'*ig. 
10 gives several possible variations, all in- 
corporating the tuned circuit with its im- 
pedance of 100,000 ohms at 175 ke. A in 
Kig. 10 is the old tuned-plate type of U.K. 
circuit and, if used with tubes whose internal 
impedances (Up) are less than 100,000 
ohms, will not turn- sharply. 15 in Fig. 10 
has a primary design to match the tube Hp 
if possible and has a definite voltage gain 
when used with low- impedance tubes. The 
circuit in C, Fig. 10, is not used as the losses 
due to the shunting effect of HI and H2 
reduce the effective load in the plate and 
will not be selective. In I), Kig. 10, the plate 
circuit is loaded by the choke H.K.C. and 
the signal is passed to the tuned circuit 
through the coupling capacity. A circuit 
which is used in A.K. superheterodynes is 
shown at K, Kig. 10. Here two timed cir- 
cuits are used to increase selectivity. 

Most l.F. amplifiers today have tuned 
input and output circuits as shown in F, 
{Continued on (HUje o\'W) 



SAYS: "IT'S A 
RADIO BIBLE" 



Dear Sir: 

Your second edition Radio Encyclo- 
pedia was received in good form. I take 
this opportunity to praise your work 
and I 'will openly say that for anyone 
-who contemplates Radio experiments, or 
at present is doiiuj any kind of Radi*> 
-work, this Encyclopedia should be his 
"Radio Hible."' So one in this line 
should be without it. I have your first 
edition Encyclopedia. It is worth awv- 
one's time to study it. I learned valuable 
information from it. 

Hut this second edition is really a 
"knockout." 1 especially admire the 
flexible binding, and the loose-leaf form 
of its contents. 

I promptly adi-iscd several of my 
friends what a wonderful Encyclopedia 
this one is ; and I am sure they will 
place their order for one each. 

JAMES P. WARE, 

St. Louis, Mo. 



What the Sew Second Edition Radio 
Encyclopedia Giret You 

It Rhcs > oii an explanation irf every mint used 
in radio. These explanations — or, rather, defini- 
tions- -are nut hrief outline information like IhoSe 
of an ordinary dictionary, liut tlu-y give in fullest 
derail, and at conslderahle length, the meaning 
and application of every word, phrase, general and 
>l»ertal term used In the science of radio. They 
are written in phi in. eieryday English , easily 
understood hy anyone. 

i'ractii ally every definition in the hook is lllus. 
I rated hy drawings, photographs, diagrams, or 
charts. All you need to tio i> to look up as you 
would In a dictionary, (he word or phrase about 
which ><>u are seeking information. Furthermore, 
each pnge is key-indexed, for greater mm entente 
and wed in local Ing any definition. Ail the Sub* 
ject- Matter is Arranged in Alphabetical Order. 

This greatly enlarged Second Kdltlon Radio Kn- 
(-ycloprdiii Is an ahsoiute necessity to ever>one in* 
tere-ded in lUdlo. It answers all radio que si iorm. 
Increases your knowledge and saves your lime. It 
liners every known radio prohlem. and is a gold- 
mine of prac Ileal Informal inn for every radio man. 

2,201 RADIO DEFINITIONS 
1,253 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




S. G E RN SB AC K CORPORATION. 
98 Park Place. New York. N. Y. 

Send me one copy of tlie new Second Edition 
S. (Jem shack I tit d h> Kno eloped la. t enclose here- 
with $3.'JS. check or nione> order preferred. 
(Foreign ami Canada, add :t,V exira for postage.) 
Money refunded in full If not satisfactory. 
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A New 
and Useful Book 
for Service Men- 



HKUK lit the latest book, and one of ttie most 
important which we have ever hubU*hed. It 
Id the tirst book thstt explains COM PLKTKL Y the 
oi«ratlon of an a ly tern, tube ihwlcers. osrlllalors, etc.. 
fnmi a tUoroujthly practical *tan«llH>lnl. The book Is 
Intended for Sen Ice Men of all classed, whether junior 
grade or expert. K venom* will find a tremendous 
amount of lhe "meut" In Its Daltes. Nothing has been 
left to jour own Ingenuity; even thing Is complete. 
The contents: 

CHAPTER I: Introduction: 

The Problems of the Service Man 
General Description of Modern Receiver^ 
The Need for a Radio Set Analyzer 
What to Exiiect iroin an Analyzer 

CHAPTER 2: The Analyzer; 

The Fundamental Requirements of an Analyzer 

The Switches or Push Buttons 

The Ammeter 

Multlscale Ammeters 

The Shunt and Its Calibration 

The D C. Voltmeter 

The Multlscale D.O. Voltmeter 

The Multiplier and Its Calibration 

The A.C. Voltmeter 

The Design of a Simple Analyzer 

CHAPTER 3: Trouble Sheetini with the Analyzer; 

Classification of Trouble — 

(1) External to the receiver 

(2) In the receiver proper 

(a) Mechanical troubles 
<b) tilectrl?4i troubles. 

Detailed Analysis of KlectrUal Troubles— 

(1) Tube Testlni 

(2) Localizing trouble 

(at Ity past experience 

(b) Ry actual test of circuit 

(3) Interpretation of analyzer readings 
U) Tube charts (use on 

(5) Circuit diagrams {use of) 
(61 Testing Uie power unit 

(?) The use of the analyzer In testing Individual units 
Additional Features and t'ses of the Analyzer- 

(1) As a modulated UK. oscillator 

(21 As a means or lining un R.F. and I.F. amplifiers 

(3) As an output meter 
Care and Maintenance of Analyzers 
Conclusion and ilrlef Summary 

CHAPTEK 4 

Detailed descriptions, photographs, and circuit diagrams 
of com mere la I set analyzers. 



Published by RADIO-CRAFT It 
has Included In it all worth-while 
Information available to the radio 
sen Icing profession. 

We know that, if you are at all 
interested In radio service work, you 
will send at once for this valuable 



50c 



The 
Copy 



MAIL THE COUPON TODAY! 




RADIO SET 
ANALYZERS 



AND 



: 5- How to UseThem 

*\e, 1 enclose herewith fifty 

Vfr* t.lrt > rents, for which send 

s«»nd ine ;i rniiy of your hook, 
"Radio Set Analyzer* and Bow 
to 1'w Them.** 
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Address 

City and State. 



A BAND SELECTOR 

{Con tinned from page (i(H)) 

frrrecl through the coupler 1 ,1-1. 2 to the 
input of the filter, and through this partly 
to the jrritl of VI and partly to that of 
V2, to which it is directly connected. The 
energy applied to VI is amplified and fed 
hack through the plate coil 1.2 into thv 
filter, front which it is a {rain applied to 
V2. While the rcfrcnerativc action increases 
the signal strength, I have found the cir- 
cuit quite stable, especially with the use of 
the potentiometer R in the grid return 
circuit. 




Simplified circuit of the band selector. 

A signal, of other frequency than that to 
which the hand-pass filter is tuned, is ap- 
plied only to the plate of VI, and is there- 
fore practically ineffective on the output. 

In Fig. 3, the tuned circuits 1«3-Cl and 
I.U-C2 are coupled inductively through the 
coils 1,4 and IJ5; the aerial coil LI is 
coupled directly to LU; and the capacity 
C2, which is part of the filter, is also the 
reactance which couples VI to V2. The 
general action of the circuit is the same. 
The potentiometer It, as before, controls 
the regeneration; and in addition it pro- 
vides bias for the grids of VI and V2. It 
is obvious that there arc many possible 
modifications, of the coupling methods 
shown here, which will produce a similar 
result. 



* See "Itanti Selectors and Their Application," 
on page 546. Radio-Craft for March, 1931. for a 
discussion of the design of filters and appropriate 
circuit values. 



THE "COMET* SET 

(Continued from l><uje i\2:i) 

operating conditions, most stations can be 
tuned in with the main control alone irre- 
spective of vernier settings. When a station | 
is heard, it can then be tuned in accurately 
by means of the verniers. When a signal 
has been tuned in this manner, other sta- 
tions a few degrees above or below it may | 
be tuned in solely by the use of the main I 
control. 

In tuning the set, it has been found that 
stations on the 15- to 20-mctcr band are 
beard best during the daylight, or from 
daybreak to 2:00 P.M. From noon to 10:00 
P.M., stations in Europe operating on from 
20 to IM meters can be beard. Stations to ' 
the west on 20 to 'M\ meters are heard best 
from 10:00 P.M. to davbreak. 




bow Centralab 
fixed Resistors 
are made » » » 

Send today for the "BAPTISM 
OF FIRE" a handsomely illus- 
trated booklet telling how CEN- 
TRALAB FIXED RESISTORS 
are made. It is free • . • use the 
coupon. Tells graphically just 
why CENTRALAB resistors are 
different and better. 

new low prices 
on Ceniralab 
Volume Controls 

Radio dealers and service-men 
will welcome the news that CEN- 
TRALAB CONTROLS are now 
available at radically reduced 
prices. Now it is possible to use 
CENTRALAB Replacement units 
at prices no higher than so called 
"just as good controls." Send 
for the new CENTRALAB 
VOLUME CONTROL GUIDE. 




CENTRAL RADIO 



LABORATORIES 



930 E. Keefe Ave., Milwaukee, Wis. 

Mail the Coupon Today 

CENTRAL RADIO LABORATORIES 
930 E. Keefe Ave. Milwaukee Wis. 

Please send me your Free Booklet "A 
Baptism of Fire** □ 

Am enclosing 25c for your VOLUME 
CONTROL GUIDE □ 

Name 

Address . . 

City Province 

Radio Craft 
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SHORT CUTS IN RADIO SERVICE 

(Continued from pa ye (i05) 



angular block in the carrying case will have 
to he chipped out in order to allow clear- 
ance for the leaves of the switch.) To brintf 
the sixth wire into the analyzer, use the 
new "Na-AId" analyzer plug handle with 
the locking feature, Fig. 3H. 

Now for the reversing switch. A 1 1 art 
and liegeman D.l'.D.T. toggle switch is 
just the thing. However, the writer made 
one from several old jacks as shown in Fig. 
3C and mounted it between the **4-H volt" 
and "MA" toggle switches. The "VM He- 
turn" switch is an ordinary S.P.I). T. toggle 
switch* and is placed in the upper right-hjind 
corner of the panel; the entire triangular 
block in the carrying case must be chipped 
out. 

The resistors used to obtain the additional 
voltage ranges are of the pigtail type, and 
of 2-watt capacity. The 52,000-obnt resistor 
of the "control -grid o'O-volt" scale can be 
eliminated by using the liO-volt resistor con- 
nected to the "o'O-volt" binding post. If 
this is done, it will be necessary to set the 
bipolar switch at "control-grid fi() M and to 
reverse the meter, when using the <4 <>0-volt** 
binding post for tests. 

After these changes are made, place a 
4Vs-volt **C" battery in the rear compart- 
ment of the carrying case as shown in 
Fig. 3D, and connect a short lead from the 
positive post of the battery to the "8-volt" 
binding post of the A.C. meter. By con- 
necting one of the test prods to the nega- 




underside op panel -A- 



BAKEUTE 
SPACER 



JACK SPRINGS 
CUT DOWN ^ 




y 



-C- 



BAKEUTE KNOB BRACKET CUT DOWN 




BRACKET TO CLIPPOA 
/M0L0 8ATTCRV CONTROL- GRID 
IN PLACE 



-D- 

vm. return 
Switch 




Fig. 3 

Detail views of the author s tester. 

tive side of the battery, and the other 
to the "plus-minus" post on the A.C. meter, 
a low-ohmie continuity tester results; by 
removing the test prod from the ••plus- 
minus" post anil connecting it to the "»MA M 
binding post and setting the switch dial to 
read "A volts," a NXMUohnis-per-voIt con- 
tinuitv tester is obtained. In the latter 



position, the following ohiiimeter readings, 
with a i VI, -volt battery, are secured: 



I'nknown 


Heading on 


Resist a nee 


"8- volt" scale 


0 


4.50 


500 


4.2:1 


KKH) 


4.00 


1.-500 


:j.7D 


2000 


3.IS0 


2. r ,00 


3.42 


:iooo 


3.27 


3500 


3.13 


4000 


3.00 


4500 


2.88 


5000 


2.77 


fiOOO 


2.57 


7000 


2.40 


sooo 


2.25 


1)000 


2.11 


10000 


2.00 


15000 


1.5(i 


200(H) 


1.28 


:K)oo() 


0.91 


40000 


0.75 


50000 


0.02 


75000 


0. Mi 


100(KH) 


0.33 



Also, the 150-volt A.C. meter can be used 
as a "microfarad meter" by connecting one 
side of the 110-volt line direct to the meter, 
and connecting various condensers in series 
with the other side of the line, anil noting 
the readings. Many other combinations of 
readings are possible for special cases. 




THREE NEW Soc BOOKS 



FORMULAS AND RECIPES 
For the PRACTICAL MAN 



CONTENTS 

I. Adheslves: (Hues. Cements, 
Gums. Mucilages. Lubricants 
-2. Cleansing: Stain Remov- 
ers, Itleaches, Cleaning Fluids 
—3. Metal Craft: Coloring. 
Oxydlglng. Plating. Hepar- 
in* Welding. Polishes. Al- 
loy?. Solder? -4. Paints: Col- 
ors. Slain?. Varnishes. Enam- 
el?. Luminous Paint. Wash- 
able Paint, Paint- Removing. 
Waterproofing, Flreprnofln*— 
S. 01 ass -Working: Cut tine. 
Drilling. Rnrlng, Hemline, 
Rluwtng. KtrhinK, KnKraving. 
Frost ing. Silvering, etc — <>. 
Wood- Craft: Killer*. Flre- 
umoflnR. Arid -Proofing. Wa- 
terproofing. Furniture Pol- 
ishes— 7. lnk<: Kradirator*. 
Ink Stain Removers: Sym- 
pathetic. Imlslhle. Hecto- 
graph— 8. Photography: De- 
\ elopers. Fmulshms, Fiscrs. 
Sensitizing. Toning. Printing. 
Plxitogrsiphic Paper. Illnc- 
print Paper— 9. Antltodes for 
Poisons. Remedies for Hums 
ami Scalds. I>lslnfeetants. 
First -Aid in Accidents, Home 
Remedies — 1". Preparation. 
Manipulation. Handling. Mix- 
ing. Emulsifying; Pse of Hy- 
drometer. Use of Thermom- 
eter; Tables of Weights and 
Measures. Decimal System. 
Useful Tables. 



F'ROM the table of con- 
tents, it will be seen 
that the book contains 
only such material as is 
constantly needed and can 
be practically aim lied by 
the man who Is doing or 
making things. 

Fiery formula has been 
selected uith a tiew to Its 
usefulness to the experi- 
menter and practical tech- 
nical man. 

Not only that— This 
book Is intended to servo 
directly for the use of the 
man who wishes to work 
out desirable preparations 
for practical home manu- 
facture. a< a means to 
earning spa re- time money. 

It is well known. In the 
ease of Innumerable prep- 
aration!: i hat have become 
household standby* and 
whose Production now runs 
into ml 1 1 Ion - of dollar* of 
profit — and if the truth 
were known, this would be 
found to be the origin of 
nearly all such successful 
entcrprl>-e* -that the big- 
gest manufacturers, wbn 
have built ub tremendous 
factories making all those 
things which you use hi 
your own home, shop, ami 
business, started nn the 
road to success with just 
such a small beginning 
as ynit, perhaps base been 
dreaming aiiout. 

This book will bo use- 
ful also in helping you to 
save money by showing 
you how to make in your 
own home at a fraction of 
their usual cost the hun- 
dred and one preparations 
which vou now buy ready- 
made for use in your home 
or business. 

This hook has been 
compiled by S. (iernsback. 
a well-known author of 
p r act lr al instructional 
manuals In various scien- 
tific fields. You will find 
it a real help and an In- 
strument for self advance- 
ment. H will serve yon 
as a money- saver and a 
money- maker! 




CONTENTS 

Chahter I- Fun- 
damentals of Ra- 
dio: Fleet r Icily. 
Resistance. Bat- 
teries. The Mag- 
netic Circuit. The 
Magnetic Field. 
Inductance, t'on- 
densers, A.C. Cir- 
cuits. PropaKa- 
t ion of Radio 
Waves; Chapter 
11 — The Simple 
Radio Set. Sin- 
gle. Two. and 
Three - CI mill 
Tuners. The Hal- 
tery Set. Vacuum 
Tubes. Fleet rlc 
Sets, Loud Speak- 
ers; Chapter HI 
— Diagrams, How 
to Read Them, 
Chabter IV — 
Amateur and 
Rroadeast S t a • 
thins. Talking Pic- 
tures. Tele\lslon, 



FUNDAMENTAL PRINCIPLES 

OF RADIO 
Radio Simply Explained— Its 
Origin, Nature and Functions 



THIS HOOK Is Intended as a handy fundamental aid for 
"checking up 4 ' and systematizing your knowledge of 
radio, no matter what stage of the art you have thus far 
mastered by study nr experience. 

It ts intended for those who may have had to get their 
first working knowledge of radio through experience In a 
haphazard fa.ddnn and now want to gel a more solid 
grounding in U« principles and theory. 

It is Intended for the practical msn. the technician who 
wants to kct a practical comprehensive knowledge of tho 
principles underlying the HOW and WHY of Radio 

The hook has been prepared with special consideration 
for the youno members of the profession; and one of the 
main objects has been to state In plain Fngllsh the few Im- 
liortant elementary principles which the authors of r*m«st 
lionks on radio enielop In such a base of technical mystery 
as to keep their explanations beyond the understanding of 
the ordinary man. 

There is no more mystery al>out radio In the mind of the 
reader after he has read this bonk! 

Tho author, being a former instructor In radio, knows 
how to go about explaining In -domic language, the origin 
and nature of radio; be leads his reader through clear de- 
scription and practical analogies, step by step, until he 
understands the working of the tnost complicated circuit. 

Yoit will find In Mr. Martin's hook a really intclMglh'e 
discussion of a lot of subjects in radio, for which you 
ba\e never before been able to find an elementary explana- 
tion in such easy-to-gra?p and understandable terms. 

Kven If yoit think that yon know a very great deal about 
radio, you should get this book, even If only to sec In what 
a charmingly easy way Mr. Martin has dealt with a diffi- 
cult and abstract subject. 




ELEMENTARY MATHEMATICS 
For the Technician and Craftsman 



THIS MANUAL has 
been written especially 
for the man who wishes to 
amulre a working knowl- 
edge of the elementary 
principles of mathematics 
for his own every- day use. 
To pnnlde a comidete 
treatment. the author 
starts from the beginning 
of the subject, exblalnlng 
the first principles of 
arithmetic in simple, 
clearly understandah Ic 
language, ami from these, 
takes the reader by easy 
steps through all the rules 
and processes of arithmet- 
ical calculation. 

A good technician is not 
alwa\s a good mathema- 
tician, but i he art of com- 
putation by figures is easy 
to acquire, if you are 
guided by some one who 
knows how to direct your 
way and make it easy. 

That it the object of 
this book. Mr. Shain- 
mark. who is an instructor 
in practical sciences, 
knows how to explain 
things in plain KnglLh. 
an<] his one Purpose in 
this book is to make clear, 
in terms of daily applica- 
tion, the important bssle 
principles of mathematics 
which everyone ought to 
know, whether he he a 
working man, a merchant, 
or a professional man. 

Special attention Is de- 
voted In i his book to 
showing the man wbn Is 
employe* i In industry or 
in technical work. h»nv to 
apply thr working rules of 
•iiathrmatics in his profes- 
sion or business. 

All our books arc of uniform size nx9 in. containing fi| 
^ jja^es^jnrlij ted on st rong paper wit It stiff colored emcrs 

| PRESS GUILD INC.. 16 Murray St.. New York City. RC-4 | 
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secured l»y usin^ a coupling coil, either 
tuned or untuned. 

The rccvption ohtained is, tif course, due 
to the alternate heating and cooling of the 
tUa men t in accordance with the modulated 
carrier wave. Such beinj: the case, the 
lower notes are naturally accentuated. The 
liner the wire, the stronger should he the 
effect, and this suggests the '!>!> tuhe as 
being preferable. Several of these were 
tried, but the power iivailahle was too 
great and they were soon burned out, not 
having the protection of the vacuum. 

An "Electrostatic'* Receiver 
Another simple method of reception ami 
a much more efficient one, is to employ the 
electrostatic principle. To demonstrate this, 
a pound -size tobacco can and a lead weight 
about %-in. thick and 2 ins. in diameter, 
are required. The weight may be made by 
filling the lid of a small tin ran somewhat 
overfill, and then dressing the surface down 
until it is smooth and flat. This weight is 
to be mounted along the axis of the center 
of the bottom of the can, but insulated 
therefrom and with a small air space be- 
tween, as shown in Fig. 3. 

A simple way is to fasten the weight to 
a piece of thin hardwood, arranged with 
an adjusting screw at one end, and a piece 
of heavy tin af the other. Place the weight 
in position with a piece of card between it 
and the can, and then solder the tin to 
the edge of the can. This wilt insure paral- 
lelism of the two surfaces. 

When the can was connected as in Fig. 4, 
sparks, or rather a brush discharge, passed 
between the can and the weight, making it 
necessary to add a thin sheet of mica to 
the bottom of the can. The resulting mu- 
sic is, of course, rather tinny, but can be 
heard all over the room. With a different 




Fig. 8, above. A simple "gas-rcctificr" set. 
Fig. 9, below. An improved circuit of Fig. 8. 

wavelength or with reduced power, it would 
probably be advisable to use a coupling 
coiJ, as in Fig. 5. In this case, the coil 
should have enough turns to make tuning 
possible by merely adjusting the distance 
between the weight and the can. 

A "Cigarette Box" Receiver 

Another way of demonstrating electro- 
static reception, though not so effective, is 



THE NEW EMC 

SIMPLICITY TEST PROBE 

PRECISION MADE 

lor Servicemen. Dealers and Experimenters; a fast efficient 
veM-pocket size testing device. 'I he Simplicity Test 'Frolic 
locates open or shorted hy-pass am] niter condensers, 
burned-ont resistors and wiring, breaks in tuning c»fl 
windings ami shorts in variaUc tuning condensers; 
also checks presence of filament or heater voltage 
and correctness of tuning coil polarity, 

It tests continuity of all low resistance 
windings and resistors, the following 
is one of the many uses which 
make this J'rol>e worth many 
times its price. 

To test open-circuited by. 

?>ass condensers, remove 
amp from pr»(>e end. 
attach test pmlie clip 
lo vha>sU, turn on set 
uml UMirh high- voluKfc 
terminals of all I»y 
l»a»H fonilonserd. 
When terminals of 
faulty i-onilensiT l> 
touclifii s?l will I 
perforin norm ally. 
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The EMC Simplicity 
Probe is made of a polished 
red ami black dielectric ma- 
terial neatly engraved in gold. It 
fs exceptionally attractive ami pro- 
fessional; a real quality product. Guar- 
anteed and comes complete with standard lamp 
and full instructions for use. 

f"JL\ST OCT -Special KMC Current-limiting adapter for 
simplicity test prol>e and Neon hulh. Permits test of AC 
and 1>C voltages from 110 to 400 volts. Price of adapter, 
$.50; Neon bulb. $.55; both for $1.00; outside of U. h". A. 
$1.«J0. Net price of probe outside of U Jv A., $2.00. at 
Boston. Send money orders or cash for adapter, bulb or 
probe direct. 

Immediate Delivery 

ELECTRICAL MANUFACTURING CORP. 

10 HIGH STREET, BOSTON, MASS. 



to use one of those flat, thin tin hoxes that 
eijrarettes come in, placing a sheet of paper 
on top, and then a piece of tin foil on top 
of this. Scatter a I in If -dozen small screws, 
nuts or other small weights on the foil so 
as to keep it fairly flat (Fig. <>)■ The foil 
and the box may now he connected up as 
suggested in the ease of the tobacco can, 
and when the ear is held within a foot or 
so, speech or music may he plainly heard. 

A BatteryJess Tube Receiver 

Excellent loud-speaker reception may be 
had by using a phone unit and a long horn, 
and employing a '71 A tube, but absolutely 
no U ,V or supply, the entire energy 

coming through the air! The connections 
are shown in Fig. 7. The coil used is :i 3 ,- 
ins. in diameter and 2% ins. long, wound 
with Xo. 22 D.C.C. wire. It will be noted 
thai the filament is connected directly in 
the oscillating circuit, and lights up to nor- 
mal with the high-fre<|ueney radio current 
when the coupling with the aerial circuit 
is (piitc loose. This means very accurate 
tuning. The grid is not used, as the tube 
functions merely as a rectifier. Sometimes 
better results are had when it is connected 
to the plate. The return connection from 
the speaker to the coil should be made to 
the most effective point. This point is not 
critical and may he provided for by taking 
out several taps when the coil is being 
wound. With this hook-up, so much power 
was available that a high- resistance carbon 
rheostat was placed in the plate circuit, and 
a .025-mf. condenser across the speaker 
to bring out the lower notes. H may he 
stated that the '71 A tube is quite remark- 
able, as good loud-speaker reception can 
be had even when the filament shows no 
sign of redness. 

A Raytheon Receiver 

Reception that was uncomfortably loud 
was secured by using a Raytheon rectifying 
tube (no "A" or **B V supply whatever) in 
the manner illustrated in Figs. 8 and 9, 
{Continued on page iYM)) 
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LYNCH MFG. CO.. Inc.. I775RC Broadway. N. Y. C. 
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NEW 
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ARCO Tubes are best 

— and they cost much less! 

Presented hero are llie lantest variety of tulu'S In the worM- lubes that an- KUsiranlrvil l<« t.v tint 
grade quality, replaceable within 30 day*. The prices are extremely lmv w lien jon nmsith-r the 
M*nira that these tuhes will nhe you. Such an ama/ing tube sale has never been conducted. 

Many lubes for special purposes an- llsteil here vvhieli earim* be Kotleii eNewhere. A r pleiu 

iiuo of lubes Include: CKNTODKS. SCIIKKX GUI US. V.Utl.WSLK MI'S, l'OWKU AMIM.IKIKUS. 

nKTKirroiis. mioTOKLKcTiuc cklls. tkukvision. hkl'tikikk and chaiujKu iulus. 

We either have It or vutl make it for you. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT 

Order from this paue ami rorfe the folluwlnt; terms: No onler aiwptwl fur W<% Mian $r».0u. It is nul 
necessary to semi the full amount of cash with the order as lout; »* your order l» an-ntni milled by Jil' r 
of the \i\uv. Shipment Mill no forward (o >ou by express or panel post t\ O. l». All prices are 
V. O. It. Factory. NVuurk. 
UX-20IA $0.30 




Photoelectric 
Caesium T>pe 

cell. 



UX-226 
UX-227 . 
UX-I7IA 
UX-I7I . 
UX-240 . 
UX-120 . 
UX-199 . 
UV-199 . 
U X- 112 . 
UX-M2A 
UX-200A 
UX-224 . 
UX-245 . 
UX-230 . 
UX-231 . 



.30 
.30 
.30 
.30 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 
.60 



UX-232 
UX-233 
UY.236 
UY-237 
UV.238 
WO i I 
W0-I2 
UY-235 
UY-247 
UY-551 



.60 
.60 
.60 
.60 
.60 
.60 
.60 
.85 
.85 
65 



S|K'(-lal radio frequency 20 1 A a 

super- aten>lt he 2U1A 

Special audio frequency 20 1 A a 

AUiHT'Sensithe 2U1A 

Si»ccial 171 AO Mi amp. exir.i 
dialed 111am* nt — b<*hI for electric 
sets 



UX-210 1. 10 



UX-222 

UX-250 

Itallast tube to l<re\eti( lull 

from blowing out 

Sp.riat iMir'itr tube 200A 

sujier-sen>ill\e detrUur 



1.10 
1. 10 



1. 10 
.60 



.60 
.60 
.60 
.60 
.60 
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RECTIFIER 

125 Mil. rectifying tube (It. II. 



AND CHARGER BULBS 
(Raytheon Type) 



$1.40 

6/10 amp. trb-kle chanter bulb (Tunaar Type) 2.00 

2 amp. eld and new type charger bulbs (list $4.im» (Tunoar Type) 2.00 

" atid 6 amp. charger bulbs (list $x.i>0) (Tungar Type) 3.75 



ir. amp. charger bulbs (Tun par Type) 

UX-280— Osed as a full-wave rectifier for high emission 

UX-281— Half. wave reetifler 

Rectifying Tube e»p*'lally designed for um» with Kr<*»hnun 

Kllminati>rs l»V brass base, llmlud quantity 

UX-866 Memiry Vapor Iljilf-U'aie Ile< lifter (Uiavy l»ut>> 
UX-280— Mercury Vapor Full-Wave Heetifler or FX58S 

riTCr*r>I TMTQ. 100 Tubes and Over 10% 
LJl,3^^LJr> 1J, 5 00 Tube* and Over lu«/. 



7.50 
.40 
1.10 

.30 
3.75 
1.40 



500 Tubes and Over 1 0*7* and 10% 



T-14 (2U1A lllgb Mui higli etnl*- 

MOll 

Sutlih tube. 20 1 A or 112 or 171 

double life 

Adapter tube 226. 227. 171 A. to 

concert bat. sei» to At*, each 
UY-227A- AC amplifier nr urlert»r. 

.Mime a* 227 0>m uui<k heater 
UY-224A— AC screen grid amplifier. 

same as (but quick heater) 

Telion Television Tube. 1" Cat li- 
ma? Square Type X 3.85 

Telion Television. Tubo. lVi** 

Cathode Square Type V 3.85 

l*hotoelectric i ell. "Potassium" 

Type 0 3.85 

Photoelectric cell, '•Caesium'* 

Type A 7.90 

Photoelectric cell. "Caesium" 

Type R 5.90 

U X • 1 82— Span on Type 85 

UX-183 -Sparttin Type 85 

UY-484— Span. T>pe 85 

UX-585— Sparton Tji* 2.10 

UX-686 Sparton Type 85 

UX -401— Kellogg Type 1.50 
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SHORT WAVE Converter 
SUBMARINER $12.50 
Acrocycle Oscillator $17.50 

SEND FOR FREE CIRCULAR 
J-M-P MANUFACTURING CO., Inc. 

3)53 Fond du Lac Ave. Milwaukee, Wis. 



TRANSMITTER UNIT-^\ : 

m/ief* too Vs<?s~* illfwl 

SKI Nl> Kit V I K EN MICHOPUONK lilt- 
TON- -Powerful Speech and Phonocrnph 
Amplifier -Deter tophone. etc. etc. One 
unit 95r — two. (1.75. wlrh 12-pajje booklet 
of experiments. Sent <■ O D in U 
foreign— cash with order. PKKSS GUIM) 
INC.. 16 Murray St . ]■.(( 1 >.•**_: Sou- 
York , N ^ 
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POLYMET PRODUCTS— if used exclusively 
enable radio service-men to make guaranteed 
repairs, — a certain way to build up both reputation 
and a steady business. Good workmanship and good 
parts will hasten your success. Follow radio's 
leaders and standardize on POLYMET condensers, 
resistors, chokes, transformers and other essentials. 



POLYMET MFG. CORP. 
834 E. 134th St., N. Y. C. 

Send me your new and valuable 1932 
Radio Parts Catalog. 
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Address ~ 
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State 

Mark Proper Square 

□ JOltDER □ CfSTOM SET IlL'ILDER 

□ SERVICE MAN □ HEALER 
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New Lower Prices 
Mail the Coupon 




POLYMET MFG. CORP. 

World's Largest Manufacturer of 
Radio Essentials 
834 E. 134th Street New York City 
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nouncement, is plagued with the haunting 
air of a number he cannot identify by name, 
no matter how good a memory for music he 
may have? He struggles along for days 
worrying himself and his friends to learn 
the name of the tune. 

My idea, therefore, is to build an appa- 
ratus (based, of course, upon radio construc- 
tion) which will have a microphone, and the 
individual may approach, whistle, sing, or 
otherwise render the tune into the "mike" 
ami — presto — the machine announces the 
name of the piece! 

If the above can be worked out, it will 
be a blessing to us all. 

Arthur Her no, 
Box 1 01, Macon., G<u 

(Kvidently our correspondent is not aware 
that one of the biggest attractions at the 
last Radio Show held in New York City 
was a robot which spoke a few words, 
lighted at the eyes, and moved forward ant I 
handed an award of vacuum tubes to the 
person in the crowd who whistled a few key 
bars from the correct one of the 15 roadway 
hit songs. Of a surety, truth is stranger 
than fiction, and fact is hut an echo of 
fancy. See Radio-Craft for July, 1931. 

However, judging by the design com- 
plexity, and difficulties in maintenance en- 
countered in this model, the more preten- 
tious construction proposed by Mr, Rernd, 
is more likely to result in a "nut inventor," 
than invention, should anyone endeavor to 
tackle this problem anywhere other than in 
the movies. — Technical Editor.) 
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(Continued from pa<je <»2!>) 

The latter method will probably prove p ref- 
erable where difficulty is had in securing 
a sufficiently high voltage. Hy providing 
the secondary coil with plenty of turns, a 
step-up effect is secured. 

A Raytheon tube used in this manner 
supplies enough direct current to run a 
small high-speed motor. The field consists 
of a heavy permanent magnet, with the poles 
about I in. apart and ^-in. wide. The small 
armature has a two-part commutator, and 
is wound with No. 40 wire on a wooden 
core. An iron core would have been vastly 
more efficient, hut the experiment did not 
warrant the work that would have been 
necessary to make one so accurately bal- 
anced that the powerful magnet would not 
have held it to one side or the other. 

A Raytheon, or similar gas-filled tube, is 
a useful adjunct in these experiments. When 
held by the glass luilb, and the proper prong 
on the base is held to the aerial circuit or 
coupled tuned circuit at a high-potential 
point, it lights up with the pretty pink glow 
of helium. If a sensitive headset is being 
worn at the time (the cord dangling uncon- 
nected in the air), strange to say, reception 
will occur. If one is standing near the lead- 
in and the aerial etui, holding a chunk of 
good galena in one hand and one of the 
phone tips in the other, reception will be 
had if the other phone tip is allowed to 
touch a sensitive spot on the galena. 
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SOUND 
RECORDING 

(Continued from page till) 
the turntable shaft. The motor drives the 
disk on which are mounted the steel springs, 
and these springs in turn drive the cam. 
Any irregularity in the speed of the motor 
is instantly dampened out in the springs 
and not transmitted to the table. 

Figure 7 shows the simplest and cheap- 
est form of filtering. The motor shaft 
has mounted on it a small rubber pulley 
which runs on the inside of the rim of 
the turntable. There is a definite ratio be- 
tween the motor pulley and turntable rim 
so that proper speed reduction is obtained. 
The rubber pulley is the filter, and tests 
have proven it to be very effective. The 
beauty of this drive is that it is absolutely 
quiet because it contains no worms or 
worm gears which are usually the source 
of a great deal of noise. 

Cutting Heads 
In a previous article, the theory of cut- 
ting heads was gone into quite thoroughly 
and what was pointed out then will be re- 
peated here briefly — namely, that present- 
day pickups, while they are suitable for ex- 
perimental recordings, are not efficient 
enough for quality work. They must be 
properly dampened so that their charac- 
teristics simulate the characteristics of a 
commercial recording head. This is some- 
thing that should not he attempted in the 
home or shop, but should be left for the 
laboratory. The importance of using a 
cutting head that has a good response curve 
cannot be too strongly stressed, for it has 
the same relation to the whole system as 
a loud-speaker has to a radio set. The 
most efficient receiver in the world sounds 
very "sour" if its output is fed into a poor 
speaker. 

Instantaneous recording has progressed 
so rapidly in the past few years that the 
mere fact that it works is not enough to 
justify satisfaction. Now, the problem of 
efficiency has come up, and there is no doubt 
that every serious experimenter has given 
this some deep thought and wondered if it 
would ever lie possible to make records as 
good as the commercial ones. 

While this article has gone into some 
of the ways and means of obtaining faithful 
recordings, lack of space has prevented a 
thorough and tfompreheiisive analysis of 
all the problems. As has been stated be- 
fore, the future of any new art is in the 
hands of the experimenters, so let us have 
your comments on what you have discov- 
ered. Address all letters and inquiries to 
the Sound-Ueeording Department. 



SERVICE FORUM 

(Continued from page 
the following: "We regret to inform you 
that these service sheets are supplied only 
to authorized At water Kent dealers and 
therefore we cannot fulfill your request.** 

On the face of the above, I think Jack 
Levine surely must have received his A.K. 
manual from some other source, and not 
from the At water Kent factory. 

Walter A . G ij; n n y, 

382 Washington Ave., Belleville, X. J. 



Royal 
Short- Wave Receiver 

SCREEN-GRID POWER PENTODE 

WORLD-WIDE RECEPTION GUARANTEED 




ROYAL Model RP 
List Price $25 



A NEW Super-Sensitive Short Wave Receiver es- 
pecially designed for the reception of broadcasting and 
code from all parts of the world, airplane reports, po- 
lice transmissions, ship conversations, etc. Guaranteed to give better results than 
others selling for higher prices. 

Sturdily constructed on a heavy metal chassis and enclosed in a neat crackle finished cabinet it 
presents an attractive, efficient appearance. A full vision dial and a combination regeneration, — 
volume control (with automatic switch) makes tuning remarkably easy. This* set tunes from H 
to 200 meters (550 meter coil 75c extra). A special "Ham*' model is available with the amateur* 
bands widely spread. (State your choice). The use of a W^2$2 screen-grid detector and a 233 
power pentode amplifier gives extreme sensitivity ami tremendous volume. 

S«nd your order (with a small deposit) NOW for immediate 
delivery and enjoy A NEW THRILL! 



DEALERS! Write for our proposition 
DISTRIBUTED BY 



SPECIAL PRICE$<| J95 



Set of Tubes 
Batteries 



#2,20 
5.45 



14 s 



HARRISON RADIO CO., Dept. R* 189 Franklin St. New York City 



Special Introductory Offer 

We nc*iJ immediately 1 (lit. 000 user* 
agents the roumry over to tell their 
friends of the improvement of using PENTOI 
Pentode Tube* in plane of 24^. par- 
ticularly in sets upline 245 iiukIimhiIL 

There Is a tremendous improvement in 
depth of ton« and set sensitivity. The 
improved amplification brints in weak 
sJanals. 

The Pentode Tube is inserted in Na- 
•!(] 954KPO adapter and the adapter 
iHJt in the xtx-ket in the set. No 
change in wiring. 

Money Back— .\dapter* list at $1.00— 
Hut for the first 100 people that order 
from any town wo will send two adap- 
ters for $1,00 or— two pentode tubes 
and two adapters postpaid for $3.00. 
Try them — if you are not pleaded re- 
turn within 5 day* a in I junr money wJU be Instantly 
refunded. As this uflVr Is limited, order today. 

ALDEN MANUFACTURING COMPANY 
Dept. R Brockton. Massachusetts 




LISTENERS 
OFFICIAL 
RADIO LOG 

An accurate up-to-date 
call book. Regular and 
short-wave broadcasting 
stations of the world — 
U. 8. map and short 
wave World map— Special 
Illustrated short - wave 
features — contai ns just 
the information your cus- 
tomers demand — good for 
advertising or rotate. 
Jobbers, Dealers. Mir*,. 
Service Men— write today 
on letterhead for samp It 
and quantity Prices. 

ALL AMERICAN 
SERVICE 
5707 N. Clark St. 
CHICAGO, ILL. 




BACK ISSUES OF RADIO-CRAFT can still be bad at the regular price of 25c per copy. 
If you are in need of any issues to complete your file, send us your remittance in check, 
stamps or money order, together with the months and year, and we shall forward your 
copies to you immediately. Address: RADIO-CRAFT, 98 Park Place, New York, N. Y. 




The WHEEL 
WITHIN the 
WHEEL . . . 



INSIDE your radio business is ANOTHER 
* business — A SERVICE BUSINESS — the 
"Wheel Within the Wheel." 

And that SERVICE wheel ia closer to the hub, 
that support* all, than many radio men realize. 

Our observation shows that service men who 
conduct their Service Departments as a business 
which should show a PROFIT, never fail to 
make a profit out of #<. 

A SURE way to make a PROFIT from your 
Service Department is to use ELECTRAD 
high-quality replacement parts. They save both 
time and money. 

Mail the coupon for money-making 
service helps. 
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ELECTRAD 
Volume Control 



175 Varlck St- New York, N.Y. 
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SHORT WAVE CRAFT KC-7"[ 
96*98 Park Place, New York City. 

I enclose herewith flfiy (Sun) cents for which | 

lilease strut ine a copy uf >«»ur new hook HOW ■ 

TO AN I) Ol'KKATK SHOUT W.WK | 

IlKCKl VKltS. (Sciul mono order check rash, j 

or new II. S Stamp- IteKUter Idler if It I 
contains currency or stamns. ) 



Nothing 
Like It! 

THE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 
covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receivers, but short wave 
converters as well- 
Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sets built, hook-ups and diagrams 
galore, 

WE SAY—AND REPEAT IT— THAT NOTH- 
ING I.IKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on fine-class paper. No ex- 
pense has been spared to make this the outstand- 
ing volume of its kind. The book measures 7 l / 2 * 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 90,000 short wave enthusi- 
asts during the first few months of 1932. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 



Namo 

Address 

<'lty and State. 



We know that if you are at all interested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 
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A RADIO MAP OF 
NORTH AMERICA 

Nearly five times the size of this page. Shows 
location of every broadcasting station in Canada, 
United States, Mexico, Central America and 
West Indies. Scale for quickly computing dis- 
tances. Time zones accurately shown. All 
stations listed geographically with key for in- 
stant location on map. 

Explains scientific method of tuning with ex- 
amples for practice. Adopted as official map 
Xezcark Neics DX Club as basis for awarding 
At newsstands eve rv where or 



medals for distance. 
postpaid on receipt of 

THE RADEX PRESS 

5005 Euclid Ave. Cleveland, Ohio 



25c 



AAA WILL BE PATD TO 
$D,UUU ANYONE WHO 
PROVES THAT THIS IS 

not the actual i»hoto of myself 
showing my superb physlttue 
and how the ltoss System has 
increased my own height to 
6 ft. 3 3-4 inches. Hundreds 
of Testimonials. Clients up 
to 45 years old gain from 1 to 
6 inrhes In a few weeks! 




First In (907 
First To-day 



No Appliance*— No Drugs— Ns Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. ConvinrlriR Tesllmony and Particulars 5 
cent stamn "Allow time f«r return tnaiU ni ruvs 
the Atlantic." 6. MALCOLM ROSS, Hbight Specialist, 
Scarborough. England, (P. 0. Box 15). 



Read about our new plan for buying 
the 1931 and 1932 OFFICIAL RADIO 
SERVICE MANUALS. Full details 
concerning this will he found on page 
580. Turn to it NOW. 



AN S.-W. RECEIVER 

(Continued from CIS) 

signals, amateur phones from nil over, and 
all of the principal American, Kuropeun 
and Asiatic short-wave broadcasters, all 
without any fueling. 

Coil Data 

A table showing eonst ruction details of 
the short-wave coils is shown in Fig. <>. For 
Hie broadcast band, the primary coil con- 
sists of ISO turns of No. IH IU\i\ wire, 
bunch wound ,5-in. in length tin a form 2 
ins. in din meter. The secondary consists 
of Hit turns of So. 2 V enameled wire tin 
the same tube which is :*% ins. long. 

Parts List 

One 2-gang variable condenser, minf. 

max., CI, C2 ; 
One oscillator trimmer condenser, O'i; 
One trimmer condenser, 25 iiiinf., i'l; 
One variable Midget condenser, 200 nmif., 

C5; 

Six trimmer condensers, 1*25 ininf., C<>» C7, 

C8, C<>, CIO, Cll; 
Five .1-nif. condensers, C12, C15, Ci7, C2V, 

C31; 

Two .001 -11 if. condensers, CIS, C27; 
One 150-nif. condenser, lb; 
Two 500-imuf. condensers, CI<>, Cl!>; 
One 100-mmf. condenser, ('18; 
Four 1-iuf. condensers, ('20, ( '21, C'25, C2<>; 
Two .5-mf. condensers, C'2'2, C2:J; 
One .15-mf. condenser, C"28; 
One .0*25-nif. condenser, C'29; 
One .(MMi-mf. condenser, CM); 
One 8-mf. dry electrolytic etmtlenser, C.T2; 
Two r-mf. dry electrolytic condensers, CM, 
OH; 

Twti 100-ohm resistors (wire wound), Hi, 
Kfi; 

One 220-olun resistor, 1U4; 

Two ;i,500-ohm resistors, (wire wound) It 2, 

(1-watt carbon) 115; 
Three :KM),()(M)-ohni resistors (l-watt carbon), 

U:i, K7, U18; 
I One (>0,000-ohm resistor (l-watt carbon), 

III; 

One o',500-ohm resistor (:Mvatt carbon), R8 ; 

Two 10,000-ohm resistors, (2-watt earbtin) 
lt!>, (l-watt carbon) It Hi; 

Three 100,000-ohm resistors, (l-watt car- 
bon) R10, IU7, (Volume Control) KM; 
I One .5-meg. tapered variable resistor, It 12; 

One 25,000-obm resistor (l-watt carbon), 
HVi; 

One 1-meg. resistor (l-watt carbon), It 15. 
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Fig. 6 

Coil data of the S.M. 727 receiver. 



This interesting receiver will, no doubt, 
attain world-wide attention. The very in- 
genious oscillator and harmonic-generator 
scheme is sure to attract the attention of 
all engineers who appreciate the efficiency 
and simplicity of this very novel it lea. 
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ALUMINUM BOX SHIELDS 

tJemilne "ALCOA" stotk. sikerdlp finish, 
5 x 9 x G, $1.89 — 14 x ti x 6. 3.85. 10 X 
6x7 Monitor size $3.25. 5x5x5 Coll 
Shield (like I) let u re an rlghtl $1.00. 

Any Si2e to Order. 
Skinderviken Button, 95c. 

"BUDDY" TEST PR00S. 

Always sharp pointed, using 
phonograph needles. 4 - ft. wires, 
spade or phone tips. Colored 
nipples Identify each lead. 
$1.50 pair. 

We specialize In radio parts 
eicluslveiy — parts furnished for 
any kit in any magazine. 
Carrying Case* for Set Tester*. 
Analyzers. Portable Sets 

B t AN, THE RADIO MAN. Inc. 
89 Cortlandt St. Dept. RC-432 New York, N. Y. 



NEW 1932 HAND- 
LAPEL MIKES 

No. 306 — Kintfle Plihon $5.00 
No. 501 — Single llMttmi 10.00 
No. 503 — Two Itmimi 15.00 
and 1 ."i other typi* fur 
every »>c<;ijdnii. 
Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 

MILES REPRODUCER CO. 
26 East 22nd St.. N. Y. C. 




TUBE CHECKER 




Classified Advertisements 

Advertisements in this section are inserted 
at the cost of ten cents per word for each 
insertion — name, initial and address cadi 
count as one word. Cash should accotn* 
pany all classified advertisements unless 
placed by a recognized advertising agency. 
No less than ten words are accepted. Ad- 
vertising for the May I9.*2 issue should 
be received tiot later than March 7th. 



CHEMISTRY 



INVENTORS 



I' ATE XT VOrK INVENTION: Send for FREE 
book. **tlow to OUtaiu a Patent," and "Record 
of Invention" blank. Consult us about hnw tn 
protect your ideas. Victor J. Evans & Co., 620 D 



Victor lildg., Washington, ]). C 



RADIO 



TRANSFORMERS (Radio Power) rewound, spe- 
cial types made to order. Supreme Radio Labora- 
tory, 16 Fulton Avenue, Rochester, N. V, 



SERVICE MEN. ATT KX Til >N - Speakers re- 
wound, magnetized, repaired, $_\00 to $2.75. Com- 
plete Power Pack Service — Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Cu a ran teed. Clark H rot hers Radio Co., Albia. 
Iowa. 

SET OWNERS, separate those interfering sta- 
tions on your tuning dial. Easy to install. 50c 
postpaid. Noel, 15<U Pittstoti. Scran ton. Peuua. 

SERVICE MEN and shops. Transformers (power) 
rewound, also special types made. Supreme Radio 
Laboratory, 16 Fulton Ave., Rochester, N. Y. 

HERE'S YOCR CIT \NCE- new TTickok Analyzer 
with case. ( miirant.r.l perfect. Fifty Dollars. 
R. 1). Wills. Allport. Pcnna. 

RADIO INSTRUCTION 



a< shown or "short" tester can be 
l.uilt with our m. 2. 2V4. 3. 5. 
i». 7V4 i nit 25 watt transformer. 
Full instructions Tor huilding tubs 
checker. Tests ALL modern nrw 
tul»e* also "short element" teller 
without switches. Trans. $2.2."». 
shipping wt. T> lbs. Add P.P. 

L QC L ELECTRIC CO. 

336 Madison Ave.. Memphis. Tenn. 



BECOME TRAINED CHEMIST. Thousands of 
opportunities— fascinating career. Learn at home. 
Complete experimental la 1 (oratory outfit given. 
Write for big free book. Chemical Institute, 
19 Park Place. Dept. RC. New York. 



RADIO-CRAFT 

LR TRANSFORMERS 

(Continued from pone (>2lj) 

r'ijr. H*. lloth coils and condensers are 
tuned to the same frequency and t lit* mutual 
inductance iN'twmi tin* roils is held tn a 
low value. In some eases, the circuits are 
detuned, thus causing a flattening out of 
the peak of the resonance curve shown 
in Fijr. 8. 

The following tahle contains practical 
values for the turns ratio of the windings 
used in circuit H, Fijr. 10. These ratios 
are not the maximum hut are (good workable 
ones irivhijr excellent gain, pmd selectivity 
and stability. 

Type Tuhe Itntio 

(1) *<>1A, '27, '30, '37 3.5 to 1 

(2) M2A, '2<i 3.8 to 1 

(3) 2 to! 

(4) '35, '21, '32, '22, '3G 1.4 to 1 
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Transformer data for circuit B, Fig. 10. 

The standard form used for winding any 
of the a hove is 3 ins. Innjr and 2 ins. in 
diameter. 

'Phis article is based on the reference 
material gathered by the author over an 
extended period of time and he hopes that 
it will prove as useful to others as it has 
to himself in the past. 



RADIO KINKS 

(Continued from \Mtje <>li) 

Hon of the device. The relay may be so 
adjusted as to operate either to turn the 
controlled circuits on or off with the appli- 
cation of li/rht. 

This same device may be used so that auto- 
mobile head-lamps eon t nil the opening of 
the jrarajre door — so that person* intercept- 
ing a beam which normally keeps the relay 
closed will cause it to open and thus sound 
an alarm. N*o lonp-winded description is 
necessary, however* for a thousand uses for 
the device will immediately stijrjrest them- 
selves. 

The parts are as follows: HI. 3. r »0 ohms, 5 
watts; 1(2, UfiOO ohms, Klcetrad potenti- 
ometer; U3, 1- to 5-mcjrnhm <rrid leak; 
1\K.<\. a caesium type jras-lillcd photo- 
electric cell; Kelay, Yaxley m,WM>-nhiii relay 
or device of similar sensitivity. 



LEARN Radio, television and talking pictures 
in Canada. Day. evening and home study classes. 
Eree scholarship and trip to Toronto, all ex. 
lie uses paid. Booklet on request. Radio College 
of Canada, 310 Yoiige St., Toronto. 



OPERATING NOTES 

(Con tinned from pa ye (i()3) 

The hum would appear and then disappear. 
It was finally traced to an open 3-ohin eeli- 
ler-tnp resistor located a few inches away 
from the first intermediate-frequency socket 
on the under side of the chassis. The open 
was most likely caused by the operation of 
the set without the several healer tubes in 
their proper respective sockets. 
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RADIO SERVICING COURSE 




by Alfred A. Ghirardi 
and Bertram M. Freed 

< bMitrilnif Iiim rdltor, 
II nh» ( i itt Jlen U Ing 
Ooiurtriient. 



$1.50 



Piulpalri in tin IT. 8. 
192 Pane*. Over 100 
illustrations. 



RADIO PHYSICS COURSE 



By 

Alfred A. Ghirardi 

The Itarilo ]»hjr»it4 
Course nmv running 
tn ltihliii NVhn- 
'•omplete in one Inntk' 

$3.50 

Postpaiil In the IT.S. 
99Z Pages, Over 5U0 
tllust rations. 



Nobody in Radio can arfonJ to 
be without these two great books. 
Wrltien l»y lv\o of lUiliu's fore- 
nin-t authnrilte*, they co»er every 

plld-it* t)f the 0Ul)Ji>il 111* to tllO 

prt-M-nt moment. These are flnan. 
eially profitable think* to oivnl 
Tliey will Klve yon a complete 
radio education— in your spare 
time at home! 



MAIL THIS COUPON AT OM&C » 



RADIO TECH. PUB. CO.. Dept. R.C. 
22 West 2 1 $t St., New York City. 

Kivclosed tlrul eherk, <a>h or money order tor 

tuples of lladio I'hy^les Course at S3. 50 earh, an<t 

coideis of the lladio Servicing Course at Si. 50 

earh. cherk here for FUKK circular 

Name , 

Address 

City state 




1932 PRICE GUIDE 
Radio Supplies — Tubes — Sets 

Every item you require in your business is 
in this book, from the finest high grade 
mike to the smallest screw. 
GUARANTEED QUALITY GOODS 

Prices Lowest Ever Quoted 
Fresh new dependable Merchandise at 

Bargain Prices! 
Leading Manufacturers Lines Complete 
Send For Your Copy Now! 
SAMPLE BUYS FROM THIS BOOK 




$14 65 $1 ' 9S 69c 

4- Tube Replacement 500V-8Mf 

Receiver Transformer Dry Cond. 

and Three Thousand Other Bargain* 

HEADQUARTERS 
for SERVICE MEN '5 SUPPLIES 



Radolek Co., * 
104 

Canal Station 
Chicago, 111. 
Please send me without obltga 



riea»e scnu me wicnout ooitga* 
tton your Service Man'* Supply Book. 
Name 
Address 

City State 
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A NEW 

FREE SERVICE 



1. Low Range Fuses. Tec hnical data o n 
"l.ittel fuses," low-current fuses designed to 
protect meters, tube filaments and other sen- 
sitive radio and electrical devices from dis- 
astrous overloads. Contains some interest- 
ing oscillograms, recorded at Northwestern 
University, which show the quick action of 
these fuses. Lilt el fuse Laboratories, 

2. Facts on Sobering. A handsomely 
prepared booklet that explains the why's and 
wherefore's of soldering with great clarity 
*nd in fine detail. The chapter on the pur- 
pose and action of fluxes is particularly in- 
structive and can be read with profit by 
anyone who does not understand this im- 
portant phase of the soldering art. The 
right and wrong methods of soldering are 
described and illustrated, and many practical 
hints given. Renter Solder Company. 

3. Type 551 Variahle-Mu Tuiie. An ex- 
cellent treatise on the characteristics and 
applications of the '51 tube. Clearly writ- 
ten in technical but understandable lan- 
guage. Complete operating curves and cir- 
cuit data are given. Arcturus Radio Tube 
Company. 

4. Technical Data ox Ceco Radio 
Tubes. A folder containing thirteen loose- 
leaf engineering bulletins and a chart of 
average characteristics of the Ceco line of 
tubes. The bulletins cover the following 
tvpes in detail: '80, '50, '21, '27, '01A, »45, 
•3d, '36 series, '47, '81, '6<i, '10, '33. Very 
useful for reference purposes. Ceco Manu- 
facturing Company, Inc. 

5. Ci.arostat Control Handbook. A 
large 32- page hook containing detailed spe- 
cifications of volume controls, attenuators, 
constant-impedance controls, phonograph 
pickup faders, tone controls, line ballasts, 
rheostats, potent iometers and fixed resistors 
of various kinds, together with valuable cir- 
cuit-design data. Contains many diagrams 
and charts, and a guide of replacement vol- 
ume and tone controls for many commer- 
cial receivers. Clarostat Manufacturing 
Company f Inc. 

G. Measuring Resistances by the De- 
flection Method. The conventional method 
for the measurement of resistance involves 
the use of the Wheatstone bridge, a costly 
piece of apparatus. However, there are 
other methods which provide a fair degree 
of accuracy, enough for all practical pur- 
poses. The least rxpensive is the deflection 
method, which makes use of popularly priced 
niilliainnieters and fixed resistances. This 
bulletin describes the method completely, 
and should be very useful to Service Men 
and experimenters with limited meter equip- 
ment. Shall cross Manufacturing Company. 

7. SrEKn Radio Tuiies. Contains a chart 
of the electrical characteristics of the Speed 
tubes, and also a convenient list of broad- 
easting stations with space for dial settings. 
Cable Radio Tube Corporation. 

8. Kijjctrad Products. Descriptions of 
the full line of Klcctrad volume controls, 
voltage dividers, vitreous resistors, Truvolt 
adjustable resistors, amplifiers ami other 
devices for radio and electrical applications. 
Among other diagrams, it includes twenty- 
four circuits showing the placement of vol- 
ume controls in different types of broadcast 
receivers. Elect rad t Inc. 

9. Rectifier Type Instruments. This 
type of instrument is used principally for 
measuring alternating currents of such small 
magnitude that they cannot be measured 
readily with ordinary types of A.C. instru- 



READERS' 

BUREAU 



On this page are listed book- 
lets, catalogs and pamphlets 
of manufacturers, institutions 
and other organizations, which 
may be of interest to readers of 
Radio-Craft, The list will be 
revised each month, and it will 
be kept as up-to-date and ac- 
curate as possible. In all cases 
the literature has been selected 
for mention because of the val- 
uable information it contains. 
If you are interested in subjects 
not listed on this page, write us 
and we will try to serve you. 

This Service is absolutely 
free to all readers of Radio- 
Craft. 

Fill in and mail the coupon 
below; make sure that your 
name and address are included 
and are plainly written. Order 
by number only. 



ments. It consists of a sensitive D.C. meter 
used in conjunction with a rectifier made of 
four sets of copper-oxide disks arranged in 
the four anus of a Wheatstone bridge cir- 
cuit. This folder, written by the chief en- 
gineer of the Weston company, describes 
the principles of operation, and is very in- 
teresting and instructive. Weston Electrical 
Instrument Corporation. 

10. The Cico Cell. Full technical de- 
scription of a small photo-electric cell suit- 
able for numerous applications, nine of which 
are illustrated. The pamphlet includes a 
dozen diagrams, four curves and detailed 
data. Cico Instrument Com\yany t Inc. 

11. Sui'RKME In strum e xts. Con ta ins 
lengthy descriptions of the Supreme service 
instruments, including the AAAl Diagnoui- 
eter, which 5s five instruments in one, the 
model 90 analyzer, the model 40 tube tester 
and the models <»0 and 70 oscillators. Inter- 
esting to the Service Man localise it tells 
how his work is facilitated by ingeniously- 
designed test equipment that indicates the 
condition of an entire set in a few minutes. 
Supreme Instrument Corporation. 

12. Vitrohm Resistors and Rheostats 
for Radio. Tells how vitreous enamel re- 
sistors are made and how they are used. The 
data on direct-current battery charging ar- 
rangements is of special value to people liv- 
ing in D.C. districts. Ward Leonard Elec- 
tric Company. 

5— — — — i 

RADIO-CRAFT (Reader's Service) | 
| 98 Park Place, New York, N. Y. | 

j I am interested in securing a num!>er | 
>f txioklets on this page. Please have the . 
I following sent to me. 

I List by numbers • 
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List of Books 

Catalogs, Pamphlets, etc., are 
obtainable FREE with accom- 
panying COUPON. 
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13. Anno Output and Special Imped- 
ance Matching Transformers. A twelve- 
page booklet describing the special construc- 
tion of the Ferranti transformers and show- 
ing how they are employed in audio ampli- 
fiers. Two ' excellent dia prams are given; 
one for a two-stage amplifier using *45 or 
7M) tubes in the power stage, and the other 
for a three-stage outfit using '50 tubes in 
the output. All resistance and capacity 
values are included. Ferranti, Inc. 

H. Standard Resistor Coixir ConE. This 
handy little card, measuring three by five 
inches, should be in every Service Man's kit. 
It illustrates and explains the standard 
lt.M.A. method of marking fixed resistances 
with different combinations of colors to in- 
dicate the resistance value in ohms. It will 
save a lot of confusion in the field, as most 
resistors are now marked only by color, and 
do not bear figures at all. Lynch Manufac- 
turing Company, Inc. 

15. You Can I, earn ConE. The Omi- 
graph has lieen used for many years in the 
home study of lioth the radio and telegraph 
codes. This circular pictures the latest 
model and includes several diagrams and 
copies of the Continental (radio) and Amer- 
ican Morse (telegraph) codes. The Omi- 
graph Manufacturing Company. 

lfi. See the Artist You Are Hearing. 
In addition to describing the Jenkins tele- 
vision receivers, this interesting pamphlet 
contains a well written explanation of mod- 
ern television technique and practice that 
will clear many misunderstandings. Jenkins 
Television Corporation. 

17. Characteristics op Triad Radio 
Tuhes. This legible chart gives the operat- 
ing characteristics of the full line of Triad 
tubes, including the 8<><i mercury- vapor rec- 
tifier and the television types. The back of 
the chart is blank, so the whole sheet may 
be tacked to the wall above the service 
bench, or in the cover of a test kit. Triad 
Man u fa cturin g Co m pa n y. 

18. Transformer and Choke Bulletin. 
Some of the important considerations enter- 
ing into the design of choke coils are dis- 
cussed and the specifications of several dif- 
ferent kinds of chokes given. Power trans- 
formers for various purposes are also de- 
scribed. ItiM Engineering Company. 

19. A Baptism of Fire. Centralab fixed 
resistors are made by forcing a carefully 
calibrated resistance material through a plas- 
tic ceramic material, and then baking both 
under terrific heat. This booklet describes 
the manufacturing process in detail, and 
lists the advantages claimed for fixed resist- 
ors of this type. It is interestingly written 
and illustrated, and makes good reading. 
Central Radio Laboratories, Inc. 

20. Instructions on Grinding Quart/. 
Crystals. This is a valuable little folder for 
the radio amateur who wants to grind his 
own Piezo crystals for use in short-wave 
transmitters or oscillators. The instructions 
are clear and easily followed, and may be 
carried out with simple equipment. Ameri- 
can Piezo Supply Company. 

21. Rkadrite Radio Instruments. This 
sixteen-page pamphlet contains some valu- 
able hints on the testing of electrolytic con- 
densers, as well as descriptions of the full 
line of popular-priced Readrite instru- 
ments. Worth having. Readrite Meter 
Works. 



$100,000 Speaker Sale! 

Included in this tremendous speaker sale are the products manufactured by leading speaker makers. Every speaker is brand 
R ? "1 " ?Ji i2LVCP^2 m or,fl "?. a ' fact0 ^y sealed cartons. They are sold far below their regular list price because they were bought 
in exceedingly large quantities and our purchase price permits us to give you the benefit of low cost 




DUO MAGNETIC 



Duo Magnetic Speaker 

Duo Inductor Dynamic 

Chassis 



$3.95 



$3*95 

Similar to Farrand Inductor. 



JENSEN 



A.a— n.s 

Dry Re< tifier 

A.C. — D ? Jr. 
Audit Tube 
Rect. _ 

A.C. — D.15 
Concert Jr. 
Tuhe Keet. . . . 

D.H— 2500 OHM 
D.C 

Field 

D.7— 2500 OHM 

Field $8.50 

D.l j— Midget Concert .Ir 



2500 OHMS 




$4-75 




ROLA 

A. C. Models 

Model O-jio-C A.C. using 

2 SO Rect. ... 

K * Mi^t A.C. using 

280 Rect 

D. C. Models 

2500 ohm P.P. Output Trans. 
1000 ohm output Trans 

2oO0 ohm Single Pentode. 
2500 ohm Push Pull 238 
1000 ohm Single 23S. 
1S00 ohm Single Pentode 300 
lor P.ins. 



$9.95 
$8.50 

$4.25 

Each 
Model 

ohm Tap 



BALDWIN 

$7.50 



A. C. using 280 
Tube Rect. _ 



D. C. 2500 
O H M—110 
Volts 



$5.50 

O H M—110 

$4.00 



D. C. 2500 
Volts Field 4 
Less Stand 



D. C. 2500 OHM— 110 
Volts Field Less< 
Output Trans. 



$3.25 




SANGAMO TRANS- 
FORMERS 

Sangamo transformers are of- 
fered to the puhlie f ( , r the first 
time at these reduced prices. 
Sangamo A. X. Audio 
Transformer. £^ 
Price ^l«y5 

Sangamo B. X. pp Input 
Transformer. £^ 
Price _ ^I»y5 

Sangamo TI. X. pp Out- 
put Transformer. 

Price V**y5 



Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 



OXFORD 

A. C. Models 
14" Audit us- Off 
ing 2X0 Kt-c't yM&myy 
12" Concert Dv 
mimic 2S0 Reet 
9" Midget Dy- 
namic 280 Hect 
D. C. Models 
14" 5000 OHM 
Field 

11" 2500 OHM 
Field 

0" 2500 OHM 

Field . 

All 0" Midgets 
plied with Hum 



$8.95 
$7.50 

$8.95 
$4.95 
$3.49 

are sup- 
balancer 





PEERLESS 

A.C. Models 

12" A.C. Using Kodel Dou- 
ble Reet. and 
2000 Mfd. Cond. 



12" A.C. using 
280 Tube 

D.C. Model 
12" 1000 OHM 
Field 110 Volt 
D.C. Line 



$12.95 

$12.50 
$6.95 



R.C.A. & VICTOR 

Victor A.C. Audit 

Model with £ *fl ** 1^ 

Tube ... ^XZtX} 

Victor D.C. £q off 

Audit 2500 Ohm 

Vhtnr !>.<'. Audit 2.100 

Less output . $7*95 
Alo/with $12.50 

tithe rvrt v 
I>.C. 8000 ohm 
300 V. Field 
D.C. S000 ohm 300 V. 

Dutput $4*50 

D.C. 800 ohm 110 V. 
Field 12 . $7 # 5Q 



$5-50 





R.C.A. VICTOR MICROPHONE 

This microphone is furnished with the 
latest model Hadiola S6 Home recording 
Super- Heterodyne Receiver and amplifier. 
Do not confuse this microphone with the 
"toy** type as it can be used for many pro- 
fessional and commercial uses. It is a 
single button "mike" with a gun metal 
finish. It's total length is W and has 
as standard equipment a four foot cord. 

YOUR PRICE 



PENTODE 
ADAPTER 

This Pentode Adap- 
ter permits the in- 
sertion of a type 
247 Pentode Power 
Tube in place of the 
type 245 tube. Sim- 
ply remove 245 tube, 
and insert the Adapter, and 
plug in the 217. <*f* 
OUR NET PRICE V A *«v 



FARRAND INDUC- 
TOR DYNAMICS 



Used on A.C. 
D.C. and Uat- 
tery Sets with 
Kqual Results. 



9" Model 



12" Model 



$5-95 
$6.95 




GRENPARK CO. Dept. R.C., 245 Greenwich Street, New York, N. Y. 
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RADIO-GRAFT 



April, 1932 




9 x 12 Inches 
Over 450 Illus- 
trations 
96 pages— 
4- Color Cover 



All that we claim it to be 
and bette r— 

WE DO not hesitate to say that EVERYDAY SCIENCE AND 
MECHANICS is the finest scientific-technical-mechanicM-constructional 
magazine in the field. Right up-to-the-minute with news flashes of scientific 
events from all parts of the world. Dozens of constructional articles for 
making useful things for the shop, garden and home. Many ideas from which 
you can make things to sell. 

Get this magazine at your newsstand today. Read about the many cash 
prizes which are offered for simple experiments in photography, oddities in 
science, uses of old auto parts, radio experiments, recipes, formulas and others. 

m?i!J±°j. 1 ±2*l 19J?AXL _ 

■ EVERYDAY SCIENCE AND MECHANICS. IUM32 J 
100 Park Pl»e«. New YorV. N. Y. | 

1 rwlnse herewith One Dollar for iVhlrll JtaU are to I 
*r,u\ me KVKRYDAY SCIENCE AND M KOIA.Mt S | 
for ihe next Klglit Month*. . 



After reading your first issue, you'll agree 
with us that EVERYDAY St" IK NT K AND 
MECHANICS is all that we claim it to l>e, 
and 1 letter. 

Special Offer 

The regular vcarly suhscription price to 
EVERYDAY SCIENCE AND MECHAN- 
ICS is $2.50, newsstand rate $3.00. For 
a limited time otdy we offer you 



AiMress 



t'lty and State 



(Foreign or Canadian sulnrrl lit Ions not 
iit this rate.) 



ented 



^ Mon 



ths for ^T — 



$#|00 



CONTENTS for MARCH 

EDITORIAL: 

A Revolution in Foods 
RADIO: 

OjKrrating Hints for Set Owners 
Police Radio Installation 
Radio for the Pocket 
Radio Kinks 
Radio Stethoscope 
Radio Makes Violin an Orchestra 
Short- Wave Receiver for "Ham" Bands 
ASTRONOMY: 

Is There Another Innermost Planet? 
AUTOMOTIVE: 
Auto Hints 

New Automotive Devices 
Old Auto Parts Prize Contest 
AVIATION: 

Iluilditig a Simple Model Glider 
Featherweight Model Wheels 
Glider Train 
High- Altitude Mapping 
Machine- Gun Camera 
Novel Propeller 
Tailless Frcuch Plane 
It EST IDEA, TEN DOLLARS FOR THE 
IUOLOGY: 

Sixty Thousand Eyes 
What Are We Evolving? 
CHEMISTRY: 

Ihntsen I turner from Standard Parts 
Chemical Ilarometcr 
Chemistry in the Kitchen 
CIGAR ROXCRA FT $500.00 PRIZE 

CONTEST 
CONSTRUCTION: 

Compressed- Air Model Speed Roat 
Distinctive Furniture Ornaments 
Model Ice. l*and and Water Skiff 
Model Railroading 
Pee Wee Automobile 
Small Crucible Furnace 
Whistling Arrow 
ELECTRICITY: 

Electrocuting Insect Pests 
New Electrical Devices 
Oscillating Motor 
Radium Rivalled by X-Ray Tube 
Rocks Melt in Cold Furnace 
Three Novelty Compasses 
HOUSEHOLD MANAGEMENT: 
Helpful Hints 

1-amp from Dottle and Hose 
New Inventions for the Household 
Painting Your Own Home 
Safety Ladder Hook 
Storage Cellar Keeps Food Sweet 
Wall Paper, to loosen 
METAL WORKING: 

Decorative Work in Copper 
Pewter Ware O'art II) 
Shop Hints 
MISCELLANEOUS: 

Controlling San Francisco's Traffic 
Convection Motor 
Ouackcry Up-to-date 
Kcw Musical Instruments 
Scienti- Mechanics Progress 
ORACLE: 

PATENT ADVICE: 
PHOTOGRAPHY: 

Infra- Red Photography in Darkness 

Trick Photography 
PRIZE CONTEST, $100.00 Cover Picture Title 
SCIENCE AND ITS APPLICATIONS: 

Models of Atoms 

New Light on Familiar Objects 

Rockets in the Next War 

Science Makes U Possible 

Science Xews of the Month 

Simple Scientific Amusements 

Sunlight Turned Into Power 

X-Ray Microscope Proves Movement of 
Electrons 
SCIENC E FORUM 

SCIENTIFIC HOOKS, Review of New 
TELEVISION: 

Monitoring Television 

Television on a Light- Ream 

Twenty -Four -Foot Image 
WOODMOKKING: 

Amateur Woodworking Course 

Rook Rack 

Uuzz Saw from Old Sewing Machine 
Cabinet Easily .Made 
Diving Wheel for Swimmers 
Five- Compartment Lamp 
Hanging Mirror 
Living Room Table 
Shop Hints 

WRINKLES. RECIPES and FORMULAS 
CONSTRUCTIONAL ARTICLES 
As always, there are too many of these to 
list at length: articles on wood turning and 
woodworking: model making; sheet metal work, 
scientific and chemical exj>erinients; convenient 
and profitable hints for house decoration and 
furnishing: radio, etc. 
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APRIL SPECIALS!! 



NOTICE our important New departure in announcing Special 
values. Every month we w ill show on this page certain ST AH * 
items, which are NOT LISTED IN OUR CATALOG. Thru are all 
specials of which the quantities on hand are not sufficient to cat a* 
lop them. Once sold out, no more can be had. 



STOP SHOPPING. The lowest prices are right on this page. 
A'o one undersells us. We meet any price on ANY NEW Mer- 
chandise. Order direct from this page and save money. 100</o 
satisfaction on every transaction. Take advantage of these special 
offers. ORDER NOW, TODAY. 




NEW! 

"LITTLE 
GIANT" 
DYNAMIC 
/ wrank^tf SPEAKER 

f tIj^SS'v lisulutely the small 

+ est dynamic speaker 

that will withstand 
the strain of model it 
output power tulii-v, 
ever tuaiuifaetureil. 
Suitable fur u«e nn mtditct. portable ami 
automobile recehera. Measures hut fi'i In. 
Icmk out alt. having a 4H hi. dlaphraum 
and ueicliliiK hut ? Hm. The "Utile ISUnt" 
has. under list, aiiually Hooded a leu room 
apartment with faiihfully reproduced uitidc 
of \lrtually original tone <pualHy. Field 
winding has a resistance »T 250n ohms ami 
may therefoie he mcrutzed hy udiw it as a 
tiller choke in the imwer park, llterehy serv- 
hit: a double pnipo<c. This last feature 
makes the "Utile Claiit" excellently suited 
for iMirtahle A.t*. set*, shite it dm.-* away 
with filter choke* ami thus with mnildcr- 
ahle weluht. Euul| ped w ith built-in output 
transformer to work from aiiv standard out- 
put power ttihe arrangement. Specify the 
pmvi r tuhc or tnlus iued when order InK. 
Shipping woUdit 5 lbs. List Price $6.50. 
No. 1549. LITTLE GIANT DY- 
NAMIC SPEAKER Your Price 



$2.50 



★UTAH AC. DYNAMIC 
SPEAKER — Only a Few Left 

110 -volt. dO-eyHe 
,\A\ lltrhi socket 
supply for field 
excitation w I t h 
Westing home dry 
ret*' i f 1 c r. 
0 in. Mfih. »4 
in. wide, 7% in. 
deep. Speaker 
lollies parked hi 
wooden crate. 
Weight lit lbs. It 
Is one of the 
mast pew erf ul a* 
well as he*t re* 
producers in the market. 9- Inch 
List Price. $50.00. 
Ns. S P. 1506— Your Special Prlee 



A 



$7.45 



★ FARADON 4-MFD. FILTER 

CONDENSER 

Her- 1 - is just thr con 
demcr for construct I m: 
iwi>e filters*. In Some eases 

0 n e condenser connected 
across the line or instru- 
ment will he Miffleient. How 
ever in most eommeicial 
filters there are two con- 

1 ensers connected in ser- I 
ies; the center-tap hein: j 
grounded ami the two re- | 
mail; it ix leads connected 

acrr.ss the light line or the interference 
Producing apparatus I'm up in a mat. 
hlack enameled i ase with tinned lugs for 
soldering connect lun>. J" high x S'*-" 
Whlv X '2*4" <leep. Wnrklim potential ♦inn 
mlt> n r. Ship. »|. u |p>. List Price $7.50. 
No. S.P. 9062— Far a don 4 Mfd. *1 Cf| 
Filter Condenser. Your Price * 1,ou 

World-Wide Short-Wave Set 

NOT A CONVERTER 




NEW 




A perfect radio 
short -wu\e rceeUer 
for uae hetWeen IS 
and JWi meters. T«j 
put into operation, 
connect antenna, 
ground, I.Vvnlt "H" 
« nil two Nn. t\ i|ry 
cell "A" haiterlei, 
and hea<IHi<jrir- to 
the joists provided. 
Plug in a i>t»e '30 
tnhe. .in, | tune in! 
An Ingenious iir- 

["II It makes ptr»M- 

K?t a .« , , »'"Kl«-wln<llns plug-in dcslKn. 
nils little inurnment has the same sensitiv- 
ity ns runny hlg, »hle.ded short wave reeefv- 
eiHtlliu ten times as much. A power 
am pi i Her nuy he added for any den rev of 
J'dilllW'. Complete with 4 phut-ln co|U 
Mas fine icmier dial for frccisn.n timim:. 
Never has a first class short -wave set sold 
for so little money. This 6hoit-w a ve set 
measures .".Uxhl In. high, over all Shlli 
weight, 3 Ihs. List i rice. $12.50. 
No. 1666— World Wide S..W. Set. OS 
Your price «pO.^O 



NEW! NEW! 

SYNCHKOM ATIC ELECTRIC 
CLOCK 

Never was such a fird 
class electric clock «nld 
at such a ridiculously low 
Price I An electric clttck 
using the famous syn- 
chromatic movement. 
Naval obsrnatory tlmo 
right from your light 
MK-ket! No spring to 
wind, no h.tttaricv Never 
out of order. Liilirleatul f. 

he facto*) 1 The entire letuenl with Its 

•i h it c- enameled dial and artiitic mimherlriit 
n enclosed in u «l 1 1 »t • • »t and diockpim.f 
genuine molded JCakelltc ca*e The ca-»e \> 
if walnut hruwii huUh with simple hut 
latching design. Tor 110 \oli<, iiu cycle A t' 
'ipcmthm i.nl.v. Complen with cord and at 
tacltment pin-, size 3 t h"xI V\l 7 »". Welyhi 
1 Ih. Service men now sell these tine clucks 
iy Hie hutidre«U. lie the Hm in >oiir localnv 
to handle them. 

List Price $3.00. 
No. 1689— Synchro malic Electric 
Clock. Your Price 




a life t i in. 



NEW 



RESONANCE 
METERS 



TUNING 




$1-00 



Tl h ingenious device INDI- 
CATES VISUALLY win -n a 

si nt ion is e.\ai tl.v "tiiiird hi- 

on-ilie-dot." lleceiver i^ tuu.-d 

tu its inu.-t critical re^ntiatice 

lM>int fur any given .station 

when needle swings to farth- 

csit pes It lun. St'rUeemeri plot it 

hy lnsvtallhtis these menr.- in 

Sets which are mil so equipped. 

Have (inly scales and pointers visible thrnuch 

an e.scutcheuii plate. l"sed In lK ' u ' Strum- 

!wr« t'arhou >ets. 

EXCELLENT TUNING DEVICE FOR 

SHORT-WAVE RECEIVERS. Toe cMrcmeh 

sliarp ttudng short-wave stations an- iei\ 

easily detee'eil hj thU visual mdhatoi wheic 

i he ear usually misses them. Kn«1I> Installed 

on any receiver hy placing it in leries win 

the pla'i »if the |mwer tuhe. Kill pi dim wt. 

1 Ih Aval la hie In two styles. 

TM- 103- (illustrated) Knamel finished dial- 
lighted from flat side of the caae mcr the 
toil of (he dial. 

TM. 100 Translucent dial— lidded from 
rear win low y 0Uf p r j ce 
List Price SI. 50. 

Escutcheon Plate $.25 extra 

Pilot lirjht and bracket ... .$.30 extra 



$.90 



FREE 76 Page Radio Treatise No. 24 




100 New Hook-Ups. etc. 
675 Illustrations. 



The new Winter edition of our R.\Dli) SKUVIl R 
1 HKATlSK. twice as large as our former nne. has 
just eouie off the i»ress. n i rf jK».-»itlvcly the 
greatest hook in print- NOT .H'ST a i'ATAUN} 
It contaliu a lar^e editorial seetlon— a veritahte 
l>ook In Itself with valuahle infnrmation NOT 
FOUND ANYWHERE ELSE. Anu.n« the wealth 
of new* technical Information listed in the editorial 
section* are the folhiwinu: l!<32 Complete Itadlu- 
tron CharacterUtlcs SHORT-WAVE TUNERS ami 
PHONO -PICK UPS. — Constructional Data of SER. 
VICEMEN S TEST OSCILLATOR— ALL ABOUT 
T?.1 E CONTROLS— SHORT-WAVE ADAPTERS 
AND CONVERTERS -CONSTRUCTING A 3- 
TUBE SUPER- HET SHORT-WAVE CONVERTER. 

MODERNIZING OLD RADIO SETS.— LATEST 
iy. C *»SHt T ^ MU AND PENTODE TUBES- 
ALL ABOUT DC RECEIVERS.— VACUUM TUBES 
TREATISE. ---And dozciu <»f new ratllo experi- 
ments, hints- to Servicemen, valuahle tahles of use- 
ful data. etc.. etc. 

ThU hook Is not just another ratalog hut a 
verltahle mint of radio Information which will be 
of In Unite and everlasting value tu you. 

WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mail. 




6 MONTHS GUARANTEED NEONTUON TUBES 

Hold on a 6 MONTHS FREE HKI'L.WKMLWT UI'ARAXTKB 
HAS1S. PHOYIOINO TDlB l.KillTSI All tul>es are carefully 
meter- tested before shipment, and earefully packed l>o not 
confine these lilt: f I QtWUTY tuhes with um nther "low 
priced tuhes— our low* prices are |w>9sible heca i<.e we do a 
Void MB business! NFW 



Choice 

226 
?17 
171A 
201 A 

60c ea. 



Choir* «f 
112A 

2U0A-1MX 
1 991 'V -120 
221 



Choice 
215 
280 
171 



Choloo 

210 
250 

2S1 



69c ea. i 70c ea. 1 1.58 ea. 




1.08 ea. I 1.08 ea. 




R.C.A. LICENSED TRIAD AND FERRYMAN TUBES 

These nationally advertised tubes are guaranteed rXCOMilTlONALLY for six months. 

The prices an* silKhtly higher than our XKthNTlloNS hetau*e these tuhes are uf much 

butter quality. See llatliu: above for tube numbers. 

t'lioico [ Choice | Choice | t'hofee | Choice | Choice 
Price Price J Price Price Price 1 Price 

63C | 806 f 75c $1.76 I $1.15 $M5 



* " V O R O X " 
2-VOLT STORAGE CELL 

5 Ampere-Hours — For 2»Volt Tubes 

Om sueh unit will light 
a two-volt battery tube 
for 75 hours continuously. 
Will handle two 3-t»lt 
tubes fur :u hours, etc 
Cut up In a transparent 
composttiiui contiilner with 
tw'u noti-eorrodiit'4 termi 
mils clearly niHrke<l as to 
polarity. Ka-dly reehnr«ed 
either directly from a llu 
Tult I>.l". line in Series 
with a HI watt cleitrb- 
IL'ht hnlh or from an "A" 
ellmlmihir in **rlv* with 
a 12 ohm 2 w'att re*Mor. Kxcellent fur use 
In any circuit requiring; a steiuly niunc of 
inrretit. It" wide x 1" hit:]) \ thick 
ln<t ructions Included. Ship. wi. 2 11m. 

List Price $4.50 
No. S.P. 906O— Porox 2 Volt Storage <£ gQ 





Cell. Your Price 



★ 6- VOLT BATTERY PHONO- 
MOTOR 

At last a REAL 
battery motor- 
de>iKned c<pe« i- 
ally to meet the 
need* of >emi- 
portable and 
burtahW- ad- 
iire>s systems esbcclaily lu^tallailons mi niuv- 
Iwi tehb-les. h will ea-ily and eeoiiomleallv 
I'perate fi.im ii \, ( jt *ior.itfe hattei> or Hi. 
eirnciahui Im drv cells- Urilw. \ery little 
current. Tlie entire motor Is flexibly hhnt 
••d Npiin tt ra«l met.i I franif and U hchl t.uit 
ar all tinii«^ hy n i oiii|ien.atii)u »prin«. Um. 
a<surim: positive contact nf the friction dri\e 
vrear iiKainat the lusiile rim of the turntable 
Tlil- artaucemeiit ua, desli:neil to (iver- 

t,, 1 V' 1 ' »»f hiimpa and jars experl- 

un el by rurn in: vehh les. The luohif sold 
cniupk'te with 10 hi. turntable, mount Ins 
pla'e and Hint or -wuch and stiee»l control 
Shipping weight— in Iih List Price. $15 00. 
No. SP9058— 6-Vott Battery 
Phone Motor. Your Price 



$2.50 




★ VERSATILE PORTABLE 
PUBLIC ADDRESS SYSTEM 

Comprises Microphone, 
Loftin. White Ampli- 
fier and Dynamic 
Speaker, 

A rec< ntly 

CMItpleh d 

all -elect rlo 
A C. de- 
velopment 
iitcoiporaU 
uiK all tho 
ten tut es 
and ail* 
\antaKCS of 
the direct -cDiiplei) 
l..dtln-Whlte Am- 
1.11 tlt*r principle. 

The amiillller Is a hlph aualitv* two si ace 
job. h.i\iux some RADICALLY NEW IDEAS 
IN AUDIO FREQUENCY AMPLIFICA- 
TION and etiilil'iytm: 1 "27. l-'4."i |nmer 
tube and I '^it full-wave reiUlltfi. It I* re- 
markably free from A.L". hum. 

The deslKn 1- ad^ptidde to all pursue , 
i.e., mbruidiope, radio ami plionotjraph 
J I an an iiiidUtorted i«»wrr output of aiipmxl 
mately 3.1 watts: SUFFICIENT TO OPER- 
ATE FROM 2 TO 3 ADDITIONAL DY- 
NAMIC SPEAKERS. 

The iMirtahle address system la sold COM- 
PLETE WITH THE NEW RX.A.-VICTOR 
HAND MICROPHONE; a sturdily eon 
.-tructed unit which will withstand a lut ot 
nnndi handling. 

Put up in a slnole compact and perfectly 
balanced carrying case, the front of which 
is m Nixed as a baffle for the self-contained 
d>u«ini<- si maker. Complete with microphone 
ii nd accessories the w'elKbt is only 30 pound*. 
Fur 5U-UU cycles. 11U-2P \nlts A.C. opi'ra- 
tiun. Shlphin-: weight 38 puuuds. 

List Price, $75.00 
No. S.P. 9063 — Versatile Portable Address 
System. Your Price, complete COC Cfk 
with microphone *ZD.DU 

★ R.C.A. -VICTOR HAND 
MICROPHONE 

Tlie most rurttrdly construct- 
ed haiHl mliTobhone ever 
mamtfai turetl. There Is not an- 
other of its kind that Is >iulte 
a.- M-nsltire. I>c:dnned e*pee- 
ially for Inane recording and 
personal entertainment, lle- 
ipiires hut a 22 , a volt battery 
in opera 'e. Kasily mnnecn-d to 
any railhi ur amplifier In a 
few minutes This unit Is 
essentially a sln/le button 
carbon microphone — acmistl 
cully eenterc<l In a itout 
metal housing which serves the dual purpose 
uf priiteetliin and raiUe sbieldlmt. Responds 
indiscriminately to all speech and music 
frequencies. Has- a hluh H < . resistance 
and mav therefore lie shunted directly 
across the crld and ratbr.de uf the detector 
tolie without emplnylm; a eoiipllm; trans- 
former. Sold complete with 0 fi connect tin: 
calde. SbipidriK wehtht. two |Miunds. List 
Price. $10.00. 

No. S.P. 9064 — R C. A. -Victor 
Hand Microphone. Your price 




$2.75 



Screen Grid Cap Connectors 



ir 



Newest SCREFCX CHIP 
i 'A I' Small, neat hi aj - 
tea ranee and ruggedly con- 
«irueted. A s'ark net es*Uy 
in <enlce wtirk. Sold »iiily 
in lots uf I'd or more. Ship* 
hhin webJht I o%. 
No. 1672— Screen Grid Cap Con- 
nector. Your price ..Dozer 



$.12 



♦ Guaranteed 8-Mfd. Electro- 
lytic Condensers 

.Iodic ioutly u«ed in many parts of 
an\ U.K. or A. P. einults, in iwwer 
packs. In dynamic sneaker*, they 
will perform miracles in eliminating 
any trace of objectionable A.C. hum 
or other incidental disturbance^. 
Thc«e electrolytic eondei ^ers nr<i 
particularly recommended for *J*»0 
jnwel paiks. Where the wurklnt 
voltaee of the nnflhcrcd A f\ U SIPI 
\olt-. tui< ehctndytic comlenserH in 
series will stand up indefinitely. 

Madly muiintcd through the use 
of a bayonet socket ba*e which is- 
e<julppeil with a "positive contact" 
spring. Totally shielded and pre- 
reited hy a cniwr can. Sbinhinif 
weiKht— 1 Ih. List Price. $2.50. 
No. SP 9054— Guaranteed 8 Mfd. Elec- <t AQ 
trolytic Condenser. Your Price. . 



WE ARK A WHOLESALE HOUSE ANn CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00. 

If C. O. D. shipment in desired, please remit 20% 
remittance, which must accompany all orders. 

If fu?l cash accompanies order, deduct 2% discount. 
Send money order — certified cherk — I*. S. stamps. 



Radio Trading Co. 
25 West Broadway 
New York, N. Y. 



ORDER FROM THIS PACE. You will find special 
prices from time to time in this marazine. Get our 
big FREE catalog: for the greatest Radio Bargains. 

Should you wish gnods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any excess will be refunded. 



WWW. 



BE THE bOSS OF J/6UR OWN 




RADIO 

HERE'S 

THE 
SERVICE 
MAN'S BEST SELLER 

Doubles the Enjoyment 
from Any Radio 



A slender silk-covered cord runs from antenna and 
ground posts (no connection u'ttb power uir'tng) to the 
neat, entirely insulated push button of the BLAH BLAH 
ELIMINATOR, which can be carried anywhere — to the 
customer's armchair, ironing board, or under the din- 
ing table. One sample, to everyone (note this protection) 
$1.00 postpaid; to dealers and service men only, V2 
dozen $4.00, 1 dozen $7.00 postpaid. Cash in advance; 
no accounts opened. Money promptly refunded on re- 
turn of any sample in perfect condition within ten days. 



BLAH BLAH 
ELIMINATOR 

i^A AYHE you think a "good" broadcast 
receiver is a sharp-tuning, sensitive 
one with good tone fidelity. But that cus- 
tomer of yours — what does he think? Show 
him a radio that he can "shut up" at the 
touch of a button, without getting up from 
his chair, whenever it starts a volley of 
whatever he may call "blah." There s a 
regular radio— that's what Mr. and Mrs. 
Customer will think — and especially when 
the telephone rings! 

Why not convert their old radio into a 
"regular" one, charging them only $1.00 
for the BLAH BLAH ELIMINATOR and 
50 cents for your installation? — over half 
of which total represents your profit. 

Think of the market — everybody that 
has a radio! Tell them in a minute what it 
will do — demonstrate it on any set in an- 
other minute. Sell only ten a day — install 
them on the spot, they're small and light to 
cany — and you have a mighty nice in- 
come, besides whatever else you take in. 
Sent! for your initial supply today — he the 
first in your community to offer this serv- 
ice that will be talked about at every gath- 
ering! 



COMPO MFG. CO., 1255A S. Michigan Ave., 



Chicago 




Prices YOU can make 
a REAL profit on! 




GENERAL ELECTRIC 
Phonograph Induction Motor 
With 12 Inch Turntable 

Resigned to meet the demand for a reliable, noiseless 
and non Interfering electrically operated turntable for 
phonoBraidi ; and radio -phonograph combinations. Has 
double phase, compound wound induction colls and disc 
type balanced armature, assuring quiet, smooth operation. 
Governor eon- 
trot led by lever 
and friel ion 
disc, setting of 
which applies 
proper torque 
for 11. 1". M. 
Const rutted of 
the flnest of 
electrical and 
id c c h a n leal 
parts. Eqn.p- 
ped with 12 
inch turntable. 
For 110 Volt. 
AC. 




$7-50 




KOLSTER 
245 Push Pull 

POWER 
AMPLIFIER 
and 
SPEAKER 



Kolster K-6 Speaker 



Magnetic type eone speaker. 
Ilimark. iblc tone quality; vol- 
ume to spare. Beautifully carved 
fine Walnut cabinet. Equipped 
with highly sensitive over-size 
magnet and driving unit. Faith- 
ful reproduction Trom the faint- 
est whisper to fullest volume of a 
brass band. 

List $20.00 

OUR 
PRICE 



i.UU 

$335 




R. C. A. Loudspeaker 103 

A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemble hand 
c rved oak. Mechanism concealed 
by attractive tapestry. 

(Genuine R.C.A.) 
List $18.00 
OUR PRICE 




$343 



JENSEN SPEAKER 
Electro-Dynamic 



ran he used with any 
tuner for 1 1 1» - 1 1 volt 

60 cycle A. C. The amplifier ha* two sia«e» usIiik 

the jt27 In the first and tuo lubes in the push null 

stag*-, with ■ 280 rectifier. KoUter 1>. C. l>yn»mie 

Speaker to match. $I.Uf> extra. D. L\ 

Kleld Kesi stance -iMIO ohm* containing 

output transformer. Sold separately. 

without speaker. If desired 



LESS TUBES 

$13-95 



Genuine PHILCO Power 
Transformers 

Plillco Pari No. 3010. for Phlleo Models Go. 70. 77. 
i»A arid nt hers Using following Tubes l- 0< >7 
2-213. 1-280. 




An excellent replacement trans- 
former for most standard sets. 
CSreen ami blurk wires. 123 V. 
Yellow wire CT. of 7 and 9. 
Secondary connections shown on 
diagram. 

Size: ay, in. 1*2*3* 
lone. 2\z in. 4*5*6* 
wide. 5^ in. 7 * 8 * 

high. 9 9 10* 

t and 2—5 V, (280); 3— C.T. 
of High; 4 and 3— High V.; 
6 and 10— 2'/* V. (245): 8— 
C.T. of G and 10: 7 and »— 2'» 
(227). 



OUR 
PRICE 



$3-15 




OUK PRICE 



$2.10 



Condenser Block for 
Majestic 
"B" Eliminator 

Replacement for defective 
blocks in "B" Eliminators — 
identical in electrical character- 
istics and outside dimensions. 
Can also be used in any make 
"B" Eliminator as well as most 
power packs 



(Model D70C) 
10 in. "Concert" D.C, 
These hum- free unli contain suitable 
rub-pull transformers and connect 
directly to the set—no outside wire* 
3&II0 ohm Held. 8 ohm voire 
coil Aft mn l standard 
A ('. sets are huilt for D.C. 
ipMiker<; of this ohmaee. 
the possdhl lilies for re- 
nli. i-ment with this really 
yood speaker are unlimited- 

A c t quickly, 
limited. 
OUR PRICE 



Fixed Pigtail Resistors 
OHMS 



Quantity 

$8.95 




500 
1.000 
1,500 
1.800 
1,000 
4,700 
5,000 

OUR PRICE 



10.000 
15,000 
20,000 
25.000 
30,000 
40,000 
60.000 



45c 



75.000 
100,000 
1-25.000 
150.000 
250.000 

1 Megohm 

2 Megohms 

PER DOZ, 



Atwater-Kent Condenser & 
Filter Block 

For Model 37 and 38 Sets 
Ideal filtering system for ANY! 
make A. C. set using 17 1- A 
tulxv Contains proper chokes 
and high voltage condensers. 
Flexible wire colored leads 
same as Original. 

IfOOK-Ul' 

Grppn wire to 280. black to H.F. plate, yellow 
to Power Tube platti. white to first audio by- 
pass, white to C.T. of 226 resistance, red to de- 
tector plate. Wire from can to gTOund. 

OUR PRICE $2*40 




I.C. A. Test Leads — * to . lh0 

dealer or service- 
man. Unsurpassed for testing sets and tracing shorts, 
opens and other common defects Easily at- j§g\^m 
t ached to testing meter or electrical apparatus. if UC 



A. C. DAYTON FLEWELLING 
SHORT WAVE ADAPTER 

A.C. AND D.C. TYPES, Thl* rcmarkahlo complete 
adapter m ike- ;t Short Wave Receiver out of any el 
without ehnnEe If vrirlnl. Short wave reception covering 
IK to 81 meter* is accomplished hy 3 plug- in coils with 
non-corrosive nlckid plated prongs, which give positive 
contact. Then* it nothing else to buy. The adapter is 
housed in a mahogany fin- 
Uhed r;i tiinet. Ka*y tun- 
ing with »low motion, 
smooth, vernier dial. 
Model A-C VY. For sets 
unlng t'Y 227 A.C. tubes 
as tlrst UK Amplifier or in 
the detector socket. 
Model h-l' I'X. For sets 
u*ln;t I'X A. llX-lOa. 
W|>. 11, or A.C. 220 type 
tubes. 

List Price $15 
OUR PRICE FOR 
A.C. OR D.C. MODEL . - 

$4-75 9 




T. C. A. PUSH-PULL INPUT 

AUDIO 

TRANS- 
FORMER 

Standard replarement 
transformer fur Fusli- 
1'ull formation using 
171. 245. and 250 
type tubes. Core of 
permalloy steel lani- 
in.itlon lw)uml by 
mounting brackets 
which serve a,* shield. 
Diiuunslons: 2\Jx3& in. 

OUR PRICE 




90c 



Victor ABC Power Transformer 



For use with 6-2'ifi. 
2.245. 1-227 an.l 1-280 
tubes. Magnetically 
shielded preventing hum. 
Can safely be overload- 
ed 30 Hiffh voltages, 
400 volts at 150 mils cm 
cither side of center 
tap. Extra larjre ca<»e 
especially designed to 
prevent ovcrheatine. 
No. 1 — Center tap of 9. 11 — 

( volts k 
No 2. 4 — 2Vi Volts. 
No 5. 7—1 in. V. nigh amp. 

No. 3. 0— Primary (110 V. 
Input 

\o 8— renter tap of 12, 17 

vm v.) 

No. !>. 14—5 Volts (280). 
No. 10. 13— Hlxh volt H sup- 
ply. 

No. l<? — Center tap of above. 
No. t:!. IT — 2\4 in. volt3 high 
amp. {'221). 




Size: 4 Vis 5x5 inches. 
Can be used for any 
power aniplitler using 
245 Tubes. 



OUR 
PRICE 



$1.95 



FREE Catalog — means money to you 
These arc only a few samples of the values to 
he found in oor rata loir. It is full of items on 
which you can make from 50% to 300 ^ profit. 
And the best of them is. they are sound, well 
known, tratlemnrked articles you can depend 
upon. 

Send 2<K: with the order and articles will be 
shipped C.OJ). Order any of the above ar- 
ticles direct from this paue. Ami be sure to 
ask for the catalog. It means monev to you! 

RADIO CIRCULAR CO. 
225 Varick St. New York City 



ORDER DIRECT. ..from this page 



TEAR IT OUT NOW! 



RADIO CIRCULAR CO., 225 Varick Street. New York City 

Enclosed find $ . This h 20% oi item* Ji ted below. I .ill pay h*\* me Uflotl reC eipi „f merchandise. 

We regret tliat we cannot accept order* under $3.00 



Send for FREE catalog! 



■ RADIO CIRCULAR CO. 
I 225 Varick Street. New York City 

| Pirate petid me your ralalog uf radio bargain* I can 
g make a |irofit on. 

g I understand this obligate!) me In no way. 



Name.. 
Address. . 



A'ttme 
id dress 



Q Also pi rase send car a lop. | City 



State 



\N\N\N., 



640 



RADIO-GRAFT 



April, 1932 



A Be A Radio Expert 



J. E. Smith, President. 
National Radio Institute, 
ttie man v ho has directed 
the Home- Study training 
of more men for the 
Itadio Industry than any 
other man in America. 



tO 'Train libit at Home in%ur Spare %ne 

forMDIO TEICTS10N TAIMG MOVIES 




Set Servicing 

Sparc-time set servic- 
ing pays many N.R.I, 
men $200 to $1,000 
a year. Full-time men 
make as much as $65, 
$7 «> and $100 a week. 



r 



Broadcasting 
Stations 

Employ trained men 
continually for job9 
paying up to $5,000 
a year. 



Ship 
Operating 

Radio operators on 
ships see the world 
free and pet good 
pay plus expenses. 



Aircraft 
Radio 

Aviation is need- 
ing more and more 
t mined Radio men. 
Opera tors employed 
through Civil Serv- 
ice Com mission 
earn $1,020 to 
J-J.SOO a year. 




Talking 
Movies 

An invention made 

5>u8sihle by Kndio. 
>f!Vrs ninny fine 
jobs to well- trained 
Kndio men, paying 
$75 to $200 a week. 




Television 

The coming Held 
of many great op- 
portunities is cov- 
ered by my course. 



If you are dissatisfied with your present job, if 
you are struggling .along in a rut with little or 
no prospect of anything better than a skinny pay 
envelope— clip the coupon NOW. Get my big 
FREE book on the opportunities in Radio. Read 
how quickly you can learn at home in your spare 
time to be a Radio Expert — what good jobs my 
graduates have been getting — real jobs with real 
futures. 

Many Radio Experts Make $SO to SlOO a Week 

In about ten years the Radio Industry has 
grown from a $2,000,000 to hundreds of millions 
of dollars. Over 300,000 jobs have been created 
by this growth, and thousands more will be 
created by its continued development. Many men 
and young men with the right training — the kind 
of training I give yon in the N.R.I, course — have 
stepped into Radio at two and three times their 
former salaries. 

Get Ready Now for Jobs Like These 

broadcast inu r station* use Murine*!*, operators, station man- 
agers, and pay up to *'j,000 a year. Manufacturers Continually 
emniov tester*, inspectors, foremen, eiitfinerrw, service men, 
hi i vers, tor jobs paying up to $»i,000 a year. Kadio Operators 
on* ships enjov life, see the world, with board and lodging free, 
and get good" pay beside. Healers and jobbers employ sen ice 
men, salesmen, buyers, managers, and pay up to $100 a week. 
My book tells you about these and many other kinds of interest- 
ing radio jobs. 

Many N. R. I. Men Have Make $ZOO to $1000 
In Spare Time While Learning 

The dav you enroll with me I'll show you how to do 2S 
jobs, common in most every neighborhood, for spate time 
money, Throughout your course 1 send you information on 
>enicing popular makes of sets; I give you the plans and 
ideas that have made $200 to $1,000 for N.H.I, students in 
their span* time while studying. My course is famous as the 
course that pays for itself. 



Talking Movies, Television, Aircraft Radio 
Included in N. R. I. Training 

Special training iu Talking Movies, Television 
and home Television experiments. Radio's use in 
Aviation, Servicing and Merchandising Sets, 
Broadcasting. Commercial and Ship Stations are 
included. 1 am so sure that N.R.I, can train you 
satisfactorily that I will agree in writing to refund 
every penny of your tuition if you are not satisfied 
with my Lessons and Instruction Service upon 
completion. 

64-Page Book o£ Information FREE 

Get your copy today. It tells you where Radio's 
good jobs are, what they pay, tells you about 
my course, what others who have taken it are 
doing and making. Find 
out what Radio offers you 
without the slightest obli- 
gation. ACT NOW! 

J. £. SMITH, President 
National Radio Institute 
Dept. 2DX 
Washington, D. C. 



THIS COUPON ISC00D/5 




Free Offer 



"28 Tested Methods for Making 
Extra Money" 




In addition to my bis free hook "Rich 
Howards in Kadlo." I'll send you my 
valuable manual "28 Tested Methods for 
Making Kxtra Money." Never In- fore 
available except to students. Now. for 
a limited time, it Is free to readers of 
this inaicazine. How to make a wood 
baffle for rone shakers, how to reduce 
hum In externally fed dynamic- sneak- 
ers, how to oi»erate 25 cycle apjwratu 
on tiO cycle current, how in onerule 
110 v. A. C receivers on 1). «\ now 
to shield sets from local Interference 
are tivo of the subjects covered. There 
are 23 others. Oct this \ a in able book 
by mailing the coupon now. 



ymadit 

« — -Mew) 

■ J. E. SMITH, President 
| National Radio Institute, Dept. 2DX 
| Washington, D. C. 

I Dear Mr. Smith: . 
I want to take advantage of your special OfTcr. Send me 

Ivour two books "28 Tested Methods in Making Kxtru Money 
and "Kieh ttevanls in Radio." I understand this does not 
| obligate me and t-hat no salesman will call. 

I Name 

| Address 

I **J" 

| City State 



www.americanradiohistorv.com 




Tlicre 
is a real I 
change in 
everv vart of 
the " radio Ims- 
incss. A change 
which can bring 
f?t«at lienefits to you. 
Kadio Receivers arc he- 
i„t? soM for a song and 
unfortunately many of them 
arc tilled with inferior tuiici. 
when thev are sold. \ on can 
mnke a real friend of the nur- ^ 
Chaser of every such receiver l> - 
filling all his sockets with good tnln.s. 
Uut that is not the whole story. 
! ' The Triad Mf»- Co. is the first nwn* 
faetnrer to recognize the vital pa t >oit 
ser cc neu plav in this new radio husiness. 
Triad' knovJi that, with vour . confide .ice 

you to sell them. 

TRIADS HAVE ALWAYS 
BEEN GOOD TUBES 

The Directors of the Triad Mfg. Co. have 
Ice,, . The «>.'* "•»»»■«* f °' m ?r m y e" fi'ke 
They are in .^'"^"^^^Sr'wi.h 

important unit of radio sen ice a i» 

bought f 'V U U;r ie ice and that includes 

^THad'Tu!^ tS ~ - .ema.Uihly low 
1 7? -nus! nidicate what these tnta can be 
made to mean to your business. 

CERTIFIED TRIAD TUBES 

These new tubes arc bcinp made specially 



for servicemen. They are going lo you right 
from the factory. T hey arc packed with an 
engineering coupon which indicates exactly 
what their constants are alter they have 
been permitted to age and have then been 
checked for the second time. This assures 
you of their lieing ahsolulely correct, in 
every detail. It azures you of satisfied 
customers, ft a sure* you of a permanent, 
profitable business. 

Ami you can have thes* tubes, at no in- 
creased Co t. In fact, under mo-t C mditions 
you can buy them at i great saving. In 
other words. TR I A I > is olTeri:ig you an 
opportunity to j:ive your customers greater 
satisfaction at the same time yon make a 
greater profit out of every sale. 




YOU CAN BECOME A TRIAD 
REPRESENTATIVE 



Uii 



Wliilo !t is i he piirpo*e of 1t»e Triad Company to 
cooperate witti ill Servicemen. It in al<o desirable to 
be <uri> Hint iwry serviceman wlin sells CKUTI l-'l fciD 
TJtlAU Tl UKS will not fi ul tl«;it evi l . iie»r ser- 
viceman In his vicinity < m coniiwic with Mm YOU 
ARE TO BE PROTECTED »nd we will detiniUly 
limit r lie riniii>«t-r <>\ iinu in en.v •» e r. Hoa. who will 
niilil.M| i,< pu-.ha-.- fKUTII- IKll TUIAIKS on 

money -making i»l»n. 
W'v wain >'«.ii to know all the ileiail* of this wo:>- 
ilerrnl urw *ulr* plan. It hit* hrfll «Usi^'iu-«l Ui'r III? 
servicemen, in nil parts of the mtitry. who r:n 

IIMMHIIIV l|i» tO till! TlllAtl i|tUlliti:U ! SIM. 11 C-y 
11**1*1 nwp wi\\ he j r I V i- > lm he i.u i i-L .id. I'M ihrf 
must he Mie key men in I heir territories. Til 1 ha* 
no plan- f«n- dead w o; I. Tiiml wani» men who t;i i 
carry on ihe Triad tindiiinn ami who ran rc-.l r the 
same (juiiliiy of Service M at Triad i hui liim i:i;o 
every one of i lie thirty iliifereni type* 01 itihex it 
nukes. If you think you en: i measure up to Unit 
st iimlai'ii ami you want ui assure yourself of a crnw- 
fill!, hist inc. |iriilit:ihlr hnsiness. you will tiiul your 
opportunity wailing fur you. below ^ m 



A CORNER OF THE AUTOMATIC FLARE AND MOUNT DEPARTMENT 
Triad Mfg. Co., Plant No. 1 



TDIfin M*NUF4CTUR'NG CO. 
I niMU TELEVISION MFG. CO. 
Pawtucket. R. I. 

Gentlemen: 

Please «etnl me complete information about 
your new Scales Plan for scrvieernen. 

I have been a serviceman for years. 

I sell tubes per year. 

T belong to the Serviceman's 

Association. 

My letterhead or rani Is at fuelled 
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RADIO DEALERS 

and SERVICEMEN 

Here are two live items that wide-awake 
Dealers and Servicemen can cash in on. 

THE RADIO DEALERS 9 
A \ T E i> A I' L E V KIT 

This RCA Antenaplex System, when properly installed, due to its 
superior design and complete shielding, transmits to the Outlet whatever 
the installed antenna receives. Interference t hat is urn actually picked 
up at the antenna will be sealed out and not transmitted to the receivers. 
This system has been found very satisfactory to a great nuinher of 
Dealers located in crowded and Congested districts, where they have been 
bothered with a great deal of local interference. Many . >t you dealers 
who read this well know from sad experience wh;u inter h-ronce in radio 
reception will do when demonstrating good sets. It means many a sale 
lost through no fault of the set or your sales ability, Why not install 
one of these systems and decrease sales resistance? 

The RCA Antenaplcx Kit, Model RP-5000, 
consists of the following parts: 




1 — RCA Antensifier Box— Mode! UF-5001 
1 — KCA Antensifier— Model RI 7 -5(XJ2 
100 Feet— KCA Cabloy— Model KF-5050 
100 — KCA Cabloy Clamps— Model KF-5055 
10— KCA Taplets— Model KF-5031 
10— KCA Kadio Outlet Mush Plates- 
Model RF-5634 
l—RCA Terminet— Model RF-5091 




The Radio Dealers 9 Antenaplex Kit 



Special Net Price to Dealers. .$100.00 



An attractive proposition awaits Ra 
dio Service Organizations or Ser- 
vicemen doing a fair volume of 
business who are equipped to 
handle the RCA Antenaplex 
System. If you have contacts 
with Electrical and Building 
Contractors or are in a posi- 
tion to closely con/ act apart- 
ment house owners, write 
us for further information. 




THE RADIO PILLOW 

Feature these Radio Pillows to 
your trade. Every customer is a 
prospect. I independent Servicemen 
and Servicemen connected with Radio 
Dealers send tor literature telling of 
the many uses and sales appeal of this 
product. It allows an individual to 
listen-in to their favorite program without 
disturbing others. Ideal for use in Guest 
Rooms, Nurseries, Hospitals, etc. 
List Price $6.95 





Centralised Radio System 



^>^^iim^sa RCA Victor Co., Inc. 



A Radio Corporation of America Subsidiary 
Camden. New Jersey 

"RADIO HEADQl ARTKRS" 




One of the many uses 
of the Radio Pillow 



Centralized Kadio Section 

RCA Victor Co., Inc. 

Camden, N. J. 

Please send me full details on 

□ The Radio Dealers' Antenaplex System 

□ The RCA Antenaplex System 

□ The Radio Pillow 



Name . 



Address. 



RC-4 



